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PREFACE 


Tn  view  of  tlic  s(mrcity  of  publisbefT  data  relating  to  tlie  luauiifacture 
and  cost  of  electric  cables,  the  Antbors  believe  they  will  be  placLug 
in  the  hands  of  Electrical  Engineerf?  generally,  a  b^iok  ibat  will  be  of 
tbe  greatest  utiUty  in  connection  with  all  types  of  Ligbt,  Power  and 
Telephone  cable  work. 

The  aim  tbronirbonfc  tbe  book  lias  been  to  enable  an  enfrineer  to 
determine  tbe  dimeTisiona  and  approximate  cost  of  any  type  of  eable, 
by  taking  tbe  component  part^a  of  tbe  Citbk  at  tbe  market  price  of 
the  day,  adding  tbe  items  together  with  a  percentage  for  labour  and 
ebop  expenses.. 

Tbe  cbapfcers  arc  arranged  according  to  the  niannfactnring  pro- 
cesseSi  and  details  of  tbe  average  lilnglish  and  Continental  pi-actioe 
are  sfiven  toj^'etber  with  tbe  recommendations  of  tbe  various  electrical 
institutions, 

(bndnctors  are  treated  exbanstirelj,  and  tables  given  based  on 
square  ineb  and  square  millimetre  sections,  and  also  Legal  Standard, 
Birmingham,  and  Brown  and  Sbarpe  wire  ganges. 

The  dielectric  tbickness  required  for  any  workinf,^  pressure  is 
considered  in  Cbapter  XITI.,  whilst  numerons  tiibles  are  given 
showing  the  fchicknesBes  of  dielectric  for  aibles  working  at  ordinary 
pressures. 

Air  Space  Telephone  Cable  conati-uction  is  fnlly  considered  in 
Chapter  Y.  ;  the  diameter  of  the  cable  being  calcalatcd  direct  I'rrjm 
the  electrostatic  capacifcj  required,  Cooale 
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PEEFACE 


In  view  of  fclie  scarcity  of  pnblialied  ckta  relating  to  the  niaTiTifacture 
and  co8t  of  electric  cal>ka,  the  AutLora  believe  they  will  be  placing 
ill  the  hands  of  Electrical  Engineers  genemlly,  ti  book  that  will  be  of 
the  greatest  ntility  in  connection  with  all  fcjpea  of  Light,  Power  and 
Telephone  cable  work. 

The  aim  throughout  the  l>ook  has  been  to  enable  an  engineer  to 
determine  the  dimensions  and  approsimatc  cost  of  any  type  of  eable, 
by  taking  the  component  parts  of  the  cable  at  the  market  price  of 
the  day,  adding  the  items  together  with  a  percentage  for  labour  and 
ehop  expenses. 

The  chapters  are  arranged  according  to  the  manufactnring  pro- 
cesses»  and  detfiils  of  the  aremge  Eiig:lish  and  Continental  practice 
are  given  together  with  the  recommendations  of  the  varions  electrical 
infltitnfcions. 

Oondnctora  are  treated  exhaustively,  and  tables  g!?en  based  on 
sqnare  inch  and  square  millimetre  sections,  itnd  also  Legal  Ht^indard, 
Birmingham,  and  Brown  and  Sharpe  wire  gauges. 

The  dielectric  thickness  required  for  any  working  presgnre  is 
considered  in  Chapter  XIIL,  whilst  numerous  tables  are  given 
Bhowing  the  thicknesses  of  dielectric  for  cables  working  at  ordinary 
pressures. 

Air  Space  Telephone  Cable  constmetion  is  fully  considered  in 
Chapter  Y. ;  the  liiameter  of  the  cable  being  ctdculated  direct  from 
the  electrostatic  capicitj  required.  ^         ^ 
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VI  ELECTEIC  CABLES. 

Tapes,  Braids,  Lead  Sheath,  Wire  and  Steel  Tape  armours  are 
also  fully  considered. 

The  practical  formulae  for  the  calculation  of  the  various  cable 
constants  are  given  in  Chapter  XIII.,  and  also  various  data  obtained 
from  tests  on  large  numbers  of  actual  cables. 

A  good  deal  of  emphasis  is  given  to  the  employment  of  the  metric 
system  generally,  and  it  is  hoped  that  the  book  will  be  more  valuable 
on  that  account. 

As  this  book  is  based  on  the  Authors'  many  years  (46  years  in 
total)  experience  in  some  of  the  largest  cable  works  in  England  and 
on  the  Continent,  and  represents  the  current  practice,  it  is  hoped  that 
it  will  supply  a  long-felt  want. 

The  recommendations  of  the  Engineering  Standards  Committee, 
inserted  in  the  various  sections  of  the  book,  are  extracted  by  their 
kind  permission  from  Keport  No.  7,  "  British  Standard  Tables  of 
Copper  Conductors  and  Thicknesses  of  Dielectrics." 

THE  AUTHOKS. 
London,  1909. 
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Errata. 

Page  64,  No.  10  L.S.W.G.,  3rd  column, /or  3-3512  read  32512. 

Pfijge  105»  Gtli  line  from  bottunii  rmd— 

(i)  for  a  ouniactor  jiotitiyii  of  UH.i  eqaare  iiioh 
r  =  3  tiii  mru.,     and     R  =  22' 71  mm*! 
tbereforo  the  requlreil  tljickncss  of  mtjulution  -  1911  mni, 
(ii)  fur  n  conductor  section  of  U:i;>  squate  inch 
f  =  1^-225  mm.,     (iml     E  =  IH  '4y  mm. ; 
therefore  the  required  tluokncsa  of  iD^ulation  =  10 '205  mm. 

Folding  ■      :;        ;;     155  J  /orU-m  rma  0 MU2, 

Pfl^e  412,  Tnble  No,  2il3.     HeadiiiL^  of  Gtk  eolumn,  refrrj  Three 
Core  up  to  ^OlJO  VolU, 

Page  414 ,  lith  formuln  from  top,  read — 

Pflge  414j  3rd  line  from  bottom,  fflod^— 
Da   =  7i}'4 

AlloVLU|i^  5  por  cent,  for  the  loaae«  iu  dielectrit;,  leiid^  etc,  'we 
(Obtain  104-5  Hmperee  na  tho  maximum  ailowjible  current. 

Folding  Ttxbles 

Nos.  155,  ItJOj  161,  162,  ifia,  iind  104 

wilt  befottjid  tif  and  oj  book. 
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CHAPTER    I. 
CONDUCTORS. 

CA>    Chopper. 

HIE  (.'finiluctoTB  are  ftt  preHont almost  expli^Bively  i^oriflti'ncteil  of  copper,  eitbor 
tintflo  wire  or  a  Btmnd  of  witrst  iicmrclin^  tit  the  desi red  orot*B  section  of  oopppr 
d  tiio  working:  cfinditiiins  of  tho  cLblB,  Far  Bmall  cross  sectiotia.  the  Btmnd 
ly  <xin^rflt  of  3  or  4  vriros,  but  the  nsutti  stj^nds  art!  of  7,  10,  37,  fll,  !>1  and  l:i7 
ten;  theae  number**  form  si  stiriea  of  the  eqiiation  8n  (»  +  1)  +  1  where  n  ia 
f  iuteger.  The*  wireB  of  thp^  latter  atmncb  are  laid  up  niiind  a  pentre  wire, 
3  Buocoaalve  hkyers  \mng  fornn^d  of  G,  12,  LS,  :i4  and  30  wireH,  which  layers 
1  gene^rally  appli^  d  with  a  left-liBTidetl  and  ri)L,'hL-hftndeil  lay  alternFttely. 
Having  diicided  upon  the  requisite  crias  et^ition  o(  thti  cuoduetor,  the  weighl 
f^^  vLHpptir  aud  ala<>  the  atratida  of  wire,  which  form  this  cros^  atajtion,  eaa  be 
lu  fnim  the  following  Tubles,  Noa.  1  and  2.  When  deciding  upon  the  ^ti-and, 
iiuat  hfl  rememhcr^l  that  for  ruhbor-inaulftteil  cables  it  is  ttd^^isable  not  to  u^ie 
"ue  of  greater  dianititer  than  2ri  TOilliTiietwti,  owing  to  the  atrain  which  thoy 
uld  Giert  upon  the  rubbtir  iubulation  when  tha  cable  is  beut.  For  paper* 
Tilated  and  other  oablea  it  is  ui>t  advisable  to  utse  wiree  of  grcHler  diameter 
.n  4*2  niiUinietres*  on  acc<juut  of  Iho  leaser  flesibdity  of  cablois  conatruoted 
i  h  "wiree  of  large  diameter. 

In  the  ca^e  of  extra  hi^h  tension  cables,  it  is  very  important  that  enrrea  of 
ill  radius  be  avoided  in  thfl  periphery  of  tb^  conductor ;  in  some  caHoa  it  may 
advisable  to  pn'^vide  the  oonductor  with  a  cifcultir  matallic  periphery,  by 
casing  it  iu  a  thiD  tube  of  lead,  or  by  lapping  it  with  metallic  foil. 
Fnrther,  it  inftj  be  ewmomiml  to  me  conductors  of  lower  conductivity  than 
J  per,  Bucii  as  aln  minium,  or  even  lay  tljo  copper  wirea  round  a  dummy  centre 
fate  paokiui^  ;  thiw  will  be  coDsid&red  fully  in  Chapter  Xlll. 
The  weights  givtn  in  Tables  Noa.  1  und  2  are  based  upon  a  specific  gravity 
oopper  of  H'912,  that  isto  aay,  1  kilometre  of  copper  of  HKIO  square  mUli- 
(Ire  orosa  aection  weighs  8912  kilogrammee  ;  therefore,  I  statute  tmU  of  oopper 
on©  square  inch  cross  section  weigha 

8912  X  t^5;lHS  X  IBOBBx  2'2046  ^  .y^^^^y^^  ^^ 
1000 

Tbe  Engineering  Standards  Committee  have  recently  re eom mended  a  bfttiii 
555  IK  as  the  weight  of  one  cubic  foot  of  copper ;  therefore  1  statute  mile  of 
pper  of  one  aquare  inch  cross  section  weighs 

555x1760x3^20  35^11,^ 
14+ 
a©  differenofl  between  tbeae  two  baaea  m  therefore  less  thati  4  per  oent< 

Digitized  by  LjOOQK 


ELECTRIC  CABLES 


Table  No.  1. 

— Copper  Strands. 

Cross 

mm.s 

Weight  of  Copper 

127 
2-54 

Strand  (Diameters  in  mm.) 

eq.  in. 

Kilog. 
per  1cm. 

'tr 

91 

61 

37 

19 

1 

1000 

645-136 

5750 

20400 

3-00 

3-66 

999 

644-570 

6745 

20380 

2-54 

3-00 

3-66 

. 

998 

643-930 

5739 

20360 

2-54 

3-00 

3-66 

.-.     . 

997 

643-300 

5734 

20338 

2-53 

3-00 

3-66 

•  -   1   • 

996 

642-620 

5728 

20318 

2-53 

2-99 

3-66 

. .     • 

995 

642-000 

5722 

20298 

2-63 

2-99 

3-66 

994 

641-350 

5716 

20278 

2-63 

2*99 

3-65 

993 

640-720 

5711 

20257 

2-63 

2-99 

3-65 

992 

640-090 

6705 

20236 

2-63 

2-99 

3-65 

991 

639-440 

6699 

20216 

2-53 

2-99 

3-65 

>990 

638-800 

5693 

20196 

2-53 

2-98 

3-65 

•989 

638-150 

6687 

20175 

2-53 

2-98 

3-64 

■988 

637-495 

5681 

20155 

2-52 

2-98 

3-64 

•987 

636-844 

5676 

20134 

2-52 

2-98 

3-64 

•986 

636-200 

5670 

20114 

2-52 

2-98 

3-64 

•985 

635-550 

5664 

20093 

2-52 

2-98 

3-64 

•981 

634-910 

5658 

20073 

2-52 

2-98 

3-64 

•983 

634-270 

5662 

20053 

2-62 

2-97 

3-63 

•982 

633-610 

5647 

20033 

2-51 

2-97 

3-63 

981 

632-970 

5641 

20012 

2-51 

2-97 

3-63 

•980 

632-320 

5635 

19992 

2-61 

2-97 

3-63 

979 

631-680 

5629 

19972 

2-51 

2-97 

3-63 

978 

631-030 

5625 

19952 

2-61 

2-97 

3-62 

977 

630  360 

5619 

19932 

2-51 

2-96 

3-62 

976 

629-710 

5613 

19911 

2-51 

2-96 

3-62 

975 

629-090 

5607 

19890 

2-51 

2-96 

3-62 

974 

628-410 

5601 

19870 

2-50 

2-96 

3-62 

973 

627-780 

5595 

19850 

2-50 

2-96 

3-61 

972 

627-130 

5589 

19830 

2-50 

2-96 

3-61 

•971 

626-505 

5584 

19809 

2-50 

2-96 

3-61 

970 

625*830 

6578 

19788 

2-60 

2-95 

3-61 

•969 

625-160 

5572 

19768 

2-50 

2-95 

3-61 

968 

624-520 

5566 

19747 

2-50 

2-95 

3-61 

•967 

623-870 

5560 

19727 

2-50 

2-95 

3-60 

•966 

623-220 

5565 

19707 

2-49 

2-95 

3-60 

•965 

622-590 

5648 

19686 

2*49 

2-95 

3-60 

964 

621-950 

5543 

19666 

2-49 

2-95 

3-60 

•963 

621-290 

6537 

19646 

2-49 

2-94 

3-60 

•962 

620-650 

5532 

19624 

2-49 

2-94 

3-59 

961 

620-000 

5526 

•19604 

2-49 

2-94 

3-59 

960 

619-380 

5520 

19584 

2-49 

2-94 

3-59 

959 

618-720 

5514 

19564 

2-49 

2-94 

3-59 

968 

618-090 

5508 

19543 

2-48 

2-94 

3-59 

. 

957 

617-470 

5503 

19523 

2-48 

2-93 

3-68 

•956 

616-800 

5497 

19503 

2-48 

2-93 

3-58 

i 
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Tablb  No.  1. — Copper  Strands — continued. 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

1 

sq.  In. 

mm.2 

Kllog. 
per  km. 

lb.  per 
mile 

127 

91 

61 

37 

19 

0-955 

616  17 

5492 

19482 

2-48 

2-93 

3 

1 

58   . 

954 

615 

52 

5486 

19462 

2 

48 

2 

93 

3 

58   . 

953 

614 

87 

5480 

19441 

2 

48 

2 

93 

3 

58 

952 

614 

25 

5474 

19421 

2 

48 

2 

93 

3 

58 

951 

613 

60 

5468 

19400 

2 

48 

2 

93 

3 

57 

950 

612 

96 

5463 

19380 

2 

47 

2 

92 

3 

57 

949 

612 

30 

5457 

19360 

2 

47 

2 

92 

3 

57 

948 

611 

65 

5451 

19339 

2 

47 

2 

92 

3 

57 

947 

611 

00 

5445 

19319 

2 

47 

2 

92 

3 

57 

946 

610 

38 

5439 

19299 

2 

47 

2 

92 

3 

56 

945 

609 

73 

5434 

19278 

2 

47 

2 

•92 

3 

56 

944 

609 

10 

5428 

19258 

2 

•47 

2 

91 

3 

56 

943 

608 

48  • 

5423 

19237 

2 

46 

2 

•91 

3 

56 

942 

607 

80 

5417 

19217 

2 

46 

2 

91 

3 

•56 

941 

607 

15 

5411 

19196 

2 

46 

2 

91 

3 

56 

940 

606 

53 

5405 

19176 

2 

46 

2 

91 

3 

55 

939 

605 

90 

5400 

19156 

2 

46 

2 

91 

3 

55 

938 

605 

26 

5394 

19136 

2 

46 

2 

91 

3 

55 

937 

604 

58 

5388 

19115 

2 

46 

2 

90 

3 

55 

936 

603 

94 

5383 

19095 

2 

45 

2 

90 

3 

55 

935 

603 

28 

5377 

19074 

2 

45 

2 

90 

3 

54 

934 

602 

62 

5371 

19054 

2 

45 

2 

90 

3 

54 

933 

602 

00 

5365 

19034 

2 

45 

2 

90 

3 

54 

932 

601 

34 

5359 

19013 

2 

45 

2 

90 

3 

54 

931 

600 

72 

5354 

18993 

2 

45 

2 

89 

3 

54 

930 

600 

04 

5348 

18973 

2 

45 

2 

89 

3 

54 

929 

599 

40 

5342 

18952 

2 

45 

2 

89 

3 

53 

928 

598 

78 

5337 

18932 

2 

44 

2 

89 

3 

53 

927 

598 

12 

5331 

18911 

2 

44 

2 

89 

3 

53 

926 

597 

46 

5325 

18891 

2 

44 

2 

89 

3 

53 

925 

596 

80 

5319 

18870 

2 

44 

2 

88 

3 

52 

924 

596 

14 

5313 

18850 

2 

44 

2 

88 

3 

52 

923 

595 

53 

5308 

18830 

2 

44 

2 

88 

3 

52 

922 

594 

88 

5302 

18809 

2 

44 

2 

88 

3 

52 

921 

594 

22 

5296 

18789 

2 

44 

2 

88 

3 

52 

920 

593 

58 

5290 

18768 

2 

43 

2 

88 

3 

52 

919 

592 

95 

5284 

18748 

2 

43 

2 

88 

3 

51 

918 

592 

30 

5279 

18727 

2 

43 

2 

87 

3 

51 

917 

591 

64 

5273 

18707 

2 

43 

2 

87 

3 

51 

916 

591 

00 

5267 

18686 

2 

43 

2 

87 

3 

51 

915 

590 

35 

5262 

18665 

2 

43 

2 

87 

3 

51 

914 

589 

70 

5256 

18645 

2 

43 

2 

87 

3 

50 

913 

589 

08 

5250 

18624 

2 

43 

2 

87 

3 

50 

912 

588 

44 

5244 

18604 

2 

42 

2 

86 

3 

50 

•911 

587-78 

5238 

18583 

2-42 

2-86 

3-50  1  . 
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Table  No.  1.— Copper  Stra^i>8— continued. 


8 

Cross  Section 

Weightof  Copper 

Strand  (Diameters  in  mm.) 

q.  in. 

mm.2 
587  15 

Kilog. 
per  km. 

5233 

lb.  per 
mile 

127 

2-42 

91 

61 

3-50 

1 

37     19 

7 

0-910 

18563 

2-86 

! 

909 

586 

50 

5227 

18542 

2 

42 

2 

86 

3 

49 

' 

908 

585 

87 

5222 

18522 

2 

42 

2 

86 

3 

49 

.  ,  ; 

907 

585 

23 

5216 

18501 

2 

42 

2 

86 

3 

49 

*  1  * 

906 

584 

60 

5211 

18481 

2 

42 

2 

86 

3 

49 

905 

583 

95 

5205 

18461 

2 

41 

2 

85 

3 

49 

, 

904 

583 

32 

5199 

18440 

2 

41 

2 

85 

3 

49 

. 

903 

582 

68 

5193 

18420 

2 

41 

2 

85 

3 

48 

902 

582 

04 

5188 

18400 

2 

41 

2 

85 

3 

48 

901 

581 

39 

5182 

18380 

2 

41 

2 

85 

3 

48 

900 

580 

74 

5176 

18360 

2 

41 

2 

85 

3 

48 

899 

580 

10 

5170 

18339 

2 

41 

2 

84 

3 

47 

898 

579 

45 

5165 

18319 

2 

40 

2 

84 

3 

47 

897 

578 

80 

5159 

18299 

2 

40 

2 

84 

3 

47 

896 

578 

15 

5153 

18278 

2 

40 

2 

84 

3 

47 

895 

577 

50 

5147 

18258 

2 

40 

2 

84 

3 

47 

894 

576 

86 

5142 

18238 

2 

40 

2 

84 

3 

47 

893 

576 

23 

5136 

18218 

2 

40 

2 

83 

3 

46 

892 

575 

57 

5130 

18197 

2 

40 

2 

83 

3 

46 

891 

574 

90 

5124 

18177 

2 

40 

2 

83 

3 

46 

890 

574 

25 

5118 

18157 

2 

39 

2 

83 

3 

46 

889 

573 

60 

5113 

18137 

2 

39 

2 

83 

3 

46 

888 

572 

97 

5107 

18116 

2 

39 

2 

83 

3 

45 

887 

572 

33 

5102 

18095 

2 

39 

2 

82 

3 

45 

886 

571 

67 

5096 

18075 

2 

39 

2 

82 

3 

45 

885 

571 

04 

5090 

18054 

2 

39 

2 

82 

3 

45 

884 

570 

38 

5084 

18034 

2 

39 

2 

82 

3 

45 

883 

569 

74 

5078 

18013 

2 

38 

2 

82 

3 

44 

882 

569 

08 

5072 

17993 

2 

38 

2 

82 

3 

44 

881 

568 

44 

5067 

17972 

2 

38 

2 

82 

3 

44 

880 

567 

78 

5061 

17952 

2 

38 

2 

81 

3 

44 

879 

567 

15 

5055 

17931 

2 

38 

2 

81 

3 

44 

878 

566 

50 

5049 

17911 

2 

38 

2 

81 

3 

43 

877 

565 

87 

5044 

17891 

2 

38 

2 

81 

3 

43 

876 

565 

22 

5038 

17870 

2 

38 

2 

81 

3 

43 

875 

564 

58 

5033 

17850 

2 

37 

2 

81 

3 

43 

874 

563 

93 

5027 

17830 

2 

37 

2 

80 

3 

43 

873 

563 

30 

5021 

17809 

2 

37 

2 

80 

3 

42 

872 

562 

66 

5015 

17789 

2 

37 

2 

80 

3 

42 

871 

562 

00 

50i»9 

17768 

2 

37 

2 

80 

3 

42 

870 

561 

35 

5004 

17748 

2 

37 

2 

80 

3 

42 

869 

560 

72 

4998 

17727 

2 

36 

2 

80 

3 

42 

868 

560 

08 

4992 

17707 

2 

36 

2 

79 

3 

41 

867 

559 

43 

4986 

17687 

2 

36 

2 

79 

3 

41 

•866 

558-80 

4981 

17666 

2-36 

2-79 

3-41 
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THEIR  CONSTRUCTION  AND  COST. 


Table  No.  1. — Copper  Bthauds— continued. 


Cn»A 

Section 
mm.' 

5^)8^5 

VTeighl 
per  loDt 

of  Copper 
tqllti 
17646 

Slmid  (Di^Lt!t«n  lu  tuniO 

flq.  In. 

2-36 

91 

2'79 

il 
3-41 

3.1 

la 

r 

p-865 

4975 

864 

557 'JiO 

4369 

17626 

2-36 

2-79 

3'41 

863 

566 "86 

4963 

17C05 

2-36 

2-79 

3-40 

S62 

556-22 

4958 

17585 

2%% 

2 '78 

3"  40 

^S6i 

555-60 

4952 

17564 

2-35 

2'IS 

3 '40 

860 

5fi4  94 

4940 

17544 

2-35 

2-78 

3  40 

sm 

554  28 

494(1 

17523 

2-35 

2-78 

3-40 

'S5R 

553-62 

J  935 

17503 

2*35 

2-78 

3*39 

657 

rj5H-00 

4929 

17482 

2-35 

2*78 

3 '39 

85e 

552-36 

4923 

17462 

2-35 

2  78 

3-39 

855 

551/70 

4917 

17442 

2-35 

2-77 

3-39 

8,^4 

551  05 

4912 

17422 

2*^1 

2-77 

3-39 

W53 

550 '4a 

4906 

17402 

2*3^1 

2^77 

3'38 

852 

54i>-75 

4900 

17381 

2-34 

2  77 

3'38 

851 

549 -0« 

4891 

17361 

2*34 

2-77 

3-38 

850 

54S-45 

4889 

17340 

2-31 

2-77 

3-38 

Md 

547-80 

4883 

17320 

2-34 

2-76 

3'38 

MS 

547 '18 

4877 

17300 

2-34 

2-76 

3-37 

847 

546-52 

4871 

17279 

2-34 

2-76 

3 '37 

846 

545-86 

4865 

17259 

2-33 

2*76 

337 

845 

545-22 

4859 

17238 

2-3:1 

2*76 

3-37 

M4 

544-56 

4854 

17218 

2'33 

2-76 

3*37' 

813 

543  94 

4848 

1719S 

2-33 

2-75 

3-36 

'8i2 

54:^-37 

4842 

17177 

2-33 

2-75 

3  36 

'841 

542*63 

4S3G 

17157 

2'33 

2'7S 

3  36 

^840 

541-98 

4830 

17136 

2-33 

2-75 

3-36 

'839 

541-34 

4825 

17116 

2-32 

2-75 

3-36 

•838 

540-70 

4819 

17095 

2*32 

2*75 

3*35 

•837 

540-05 

4813 

17075 

S-32 

2-74 

3*35 

•836 

539 '43 

48(^7 

170i54 

2-:^^ 

2-74 

3-35 

•835 

538-76 

4801 

17035 

2  3-i 

2-74 

3 '35 

834 

538-12 

479(> 

17013 

2-32 

2-74 

3'35 

'833 

537-47 

4790 

16993 

2*32 

2  74 

3-34 

■832 

536-83 

4784 

16972 

2-32 

2-74 

3' 34 

■881 

536-20 

4779 

16952 

2-31 

2'73 

3-34 

■830 

535-55 

4773 

16932 

2-31 

2-73 

3-34 

'829 

534-90 

47B7 

16911 

2*31 

2-73 

3-34 

■as^ 

534 -t>5 

4761 

16891 

2*31 

2-73 

3-P>S 

■827 

533*60 

4755 

16870 

2  31 

1  2-73 

3'S3 

•826 

5::t3'cm 

4750 

16850 

2-31 

2-73 

3*33 

■825 

532-34 

4744 

16830 

2-30 

2-72 

3*33 

•824 

531-70 

47ilS 

16810 

2-30 

2-72 

3*33 

ftsa 

531-04 

4733 

I67H9 

-i-30 

2-72 

3*32 

'822 

5H0'4O 

4727 

16769 

2-30 

*^'7'i 

3-32 

■821 

529*75 

4721 

16748 

2-30 

2-73 

3-32       . 
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Table  No.  1.— Copper  Strands-— con^muer/. 


Croeff  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

"t 

H}.  in. 

nini.2 

-- 

529-12 

Kilog. 
per  km. 

4715 

lb.  per 
uiile 

16728 

127 

91 

61 

3-32 

37 

19 

0  820 

2 

30 

2-72 

819 

528-46 

4710 

16707 

2 

30 

2 

71 

3-32 

818 

527-82 

4704 

16687 

2 

30 

2 

71 

3  31 

817 

527  18 

4698 

16667 

2 

29 

2 

71 

3-31 

816 

526-53 

4V)3 

16646 

2 

29 

2 

71 

3-31 

815 

525-88 

4687 

16626 

2 

29 

2 

71 

3-31 

814 

525-22 

4681 

16606 

2 

29 

2 

71 

3-31 

818 

524-58 

4675 

16585 

2 

29 

2 

.0 

3-30 

812, 

523-92 

4670 

16565 

2 

29 

2 

70 

3-30 

811 

523-28 

4664 

16544 

2 

29 

2 

70 

3-30 

810 

522-64 

4658 

16524 

2 

28 

2 

70 

3-30 

809 

521-99 

4652 

16504 

2 

28 

2 

70 

3-30 

808 

521-33 

4647 

16483 

2 

28 

2 

70 

3-29 

807 

520-69 

4641 

16463 

2 

28 

2 

69 

3-29 

806 

520-03 

4635 

16443 

2 

28 

2 

69 

3-29 

805 

519-38 

4629 

16422 

2 

28 

2 

69 

3-29 

804 

518-73 

4623 

16402 

2 

28 

2 

69 

3-29 

803 

518-10 

4618 

16381 

2 

27 

2 

69 

3-28 

802 

517-47 

4612 

16361 

2 

27 

2 

69 

3-28 

4 

21 

801 

516-80 

4606 

16340 

2 

27 

2 

68 

3-28 

4 

21 

800 

516-18 

4601 

16320 

2 

27 

2 

68 

3-28 

4 

21 

799 

515-52 

4595 

16300 

2 

27 

2 

68 

3-28 

4 

21 

798 

514-89 

4589 

16280 

2 

27 

2 

68 

3-27 

4 

20 

797 

514-23 

4583 

16259 

2 

27 

2 

68 

3-27 

4 

20 

796 

513-58 

4578 

16239 

2 

26 

2 

68 

3-27 

4 

20 

795 

512-96 

4572 

16218 

2 

26 

2 

67 

3-27 

4 

20 

794 

512-23 

4566 

16198 

2 

26 

2 

67 

3-27 

4 

19 

793 

511-67 

4561 

16177 

2 

26 

2 

67 

3-27 

4 

19 

792 

511  03 

4555 

16157 

2 

26 

2 

67 

3-26 

4 

19 

791 

510-38 

4549 

16136 

2 

26 

2 

67 

3-26 

4 

19 

790 

509-73 

4543 

16116 

2 

26 

2 

67 

3-26 

4 

18 

789 

509-08 

4537 

16096 

2 

25 

2 

66 

3-26 

4 

18 

788 

508-45 

4532 

16075 

2 

25 

2 

66 

3-25 

4 

18 

787 

507-80 

4526 

16055 

2 

25 

2 

66 

3-25 

4 

17 

786 

507  16 

4520 

16034 

2 

25 

2 

66 

3-25 

4 

17 

785 

506-52 

4515 

16014 

2 

25 

2 

66 

3-25 

4 

17 

784 

505-89 

4509 

15993 

2 

25 

2 

66 

3-24 

4 

17 

783 

505-22 

4503 

15973 

2 

25 

2 

66 

3-24 

4 

16 

782 

504-58 

4497 

15953 

2 

24 

2 

65 

3-24 

4 

16 

781 

503-94 

4492 

15933 

2 

24 

2 

65 

3-24 

4 

16 

780 

503-28 

4486 

15913 

2 

24 

2 

65 

3-24 

4 

16 

779 

502-63 

4480 

15892 

2 

24 

2 

65 

3  -23 

4 

15 

778 

502-00 

4474 

15872 

2 

24 

2 

65 

3-23 

4 

15 

777 

501-35 

4468 

15851 

2 

24 

2 

64 

3-23 

4 

15 

•776 

500-70 

4463 

15831 

2-24 

2-64 

3-23 

415 

uig 

iize 

J  oy  V 

^O 

09 

F 
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Table  No.  1. — Copper  Strands — continueJ. 


Cms*  QwiUia 

Weight  of  OopptfT 

Simtid  ClHj4[Delflne  tn  mniO 

«%,  lU' 

500 '04 

per  km. '     mflB 
4457     15810 

2T 

2'64 

01 

3f 

19 

1 

0-775 

2'23 

S  !^ 

4-14 

■774r 

40fh40 

4451 

15790 

2 

23 

2-64 

3-22 

4-14 

*77B 

498-76 

4445 

15770 

2 

23 

2-64 

3'22 

414 

^772 

438 '12 

4440 

15750 

2 

23 

2-64 

3-22 

4-13 

■771 

497^ 48 

4434 

157-29 

2 

23 

2'6S 

3-^2 

4-33 

^770 

496*83 

4428 

15709 

2 

23 

2-63 

3'22 

4  13 

*7tj9 

496-17 

4422 

15689 

2 

23 

2-03 

3-21 

4^13 

'76S 

495*52 

4417 

15668 

2 

22 

2-63 

3-21 

4^12 

^767 

494 '87 

4411 

15648 

2 

23 

2-63 

3-21 

4-12 

*76G 

494 '2-2 

4405 

15628 

2 

22 

2^62 

3-21 

^'12 

'765 

40:] -57 

4399 

15607     2 

22 

2-62 

3-21 

4-12 

'7iM 

492  03 

4393 

15587     2 

22 

2-62 

3-20 

4-11 

'7(13 

4^)2-30 

438^ 

15566     2 

22 

2*t\'A 

3-20 

4'11 

'im 

491 '65 

4^182 

15546     2 

lil 

2-62 

3-20 

4'11 

■761 

491  00 

4376 

15525     2 

21 

2-62 

3-20 

4-11 

'760 

490-35 

4370 

15505 

2 

21 

2  ■61 

3-19 

4']0 

^739 

489-70 

4365 

15484 

2 

21 

2-61 

3-19 

4-10 

■758 

489-07 

4359 

15464 

2 

21 

2'61 

3-19 

4-10 

■757 

488  42 

4353 

15443 

2 

21 

2-01 

3-19 

4^09 

■7i)G 

487 '80 

4348 

15423 

2 

21 

2-01 

3-19 

4-09 

'755 

487-16 

4342 

15402 

2 

26 

2-61 

3-18 

4-09 

-754 

486-50 

4336 

153N2 

ii 

20 

2' BO 

3-18 

4-09 

■753 

485 *8C 

4330 

15361 

2 

20 

2-60 

3-18 

4-08 

'752 

485-23 

4324 

15:^41 

2 

20 

2-60 

3-18 

1  4-08 

'751 

484 -59 

4318 

15320 

2 

yo 

2  m 

318 

4-08        , 

■750 

483^ 95 

4313 

15300 

2 

20 

2"00 

317 

4' 08 

■7+y 

483 ■SO 

4307 

15279 

2 

-20 

2-00 

3-17 

4- 07 

^748 

482-65 

4301 

15259 

2 

19 

2  59 

3-17 

4-07 

■747 

48^i-O0 

4295 

15238 

2 

19 

2'59 

3-17 

407 

•746 

481 '37 

4290 

15218 

2 

^19 

2'59 

3-17 

4-06 

■745 

480^73 

42S4 

15198 

2 

19 

2 '59 

3-16 

4  06 

■744 

480-08 

4278 

1517S 

2 

■19 

2  ,59 

3-16 

4-06 

'743 

179-44 

4273 

15157 

2 

-19 

2 '58 

3-16 

4  06 

'742 

478 '76 

4267 

15137 

2 

19 

2-58 

3-16 

4-05 

■ 

'741 

478-12 

4261 

15117 

2 

'18 

2-58 

3'15 

4-05 

■740 

477^48 

4255 

15097 

2 

'18 

2-58 

3-15 

4-05 

'739 

476 ■SB 

4249 

15076 

2 

18 

2-58 

B-15 

4'05 

'738 

476-17 

4ii44 

15056 

2 

'18 

2-58 

3'15 

4-04 

>737 

475-53 

4238 

15035 

2 

■18 

2-57 

3'15 

4-04 

■736 

474-90 

4232 

15015 

2 

18 

2' 57 

314 

4-04 

'735 

474 > 24 

4227 

14994 

2 

■18 

2-57 

3-14 

4-04 

'7S4 

473  \5a 

4221      14974 

2 

■17 

2-57 

3M4 

4-03 

'733 

472-93 

4215 

14954 

2 

'17 

2-57 

3-14 

4-03 

'732 

472-30 

4209 

14933 

2 

-17 

2-57 

3-14 

4-03 

■731 

471 '65 

4203      14913  1  2-17 

2-56 

3-13 

4'02 
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Table  No.  1. —Copper  Strahi>8— continued. 


G 

Cross  Section 

Weight  of  Copi«r 

strand  (Diameters  in  mm.) 

q.  in. 

mm.2 
471-00 

KUog. 
per  km. 

4198 

lb.  per 
mile 

] 

27 

91 
2-56 

61 

313 

37 

402 

19 

1 

0 

730 

14893 

2-17 

729 

470-36 

4192 

14872 

2 

17 

2-56 

313 

02 

728 

469-73 

4186 

14852 

2 

16 

2-56 

3-13 

02 

727 

469-08 

4180 

14831 

2 

16 

2-66 

312 

01 

726 

468-42 

4175 

14811 

2 

16 

2-56 

3-12 

01 

725 

467-78 

4169 

14790 

2 

16 

2-55 

3-12 

01 

724 

467-14 

4163 

14770 

2 

16 

2-55 

312 

00 

723 

466-50 

4157 

14749 

2 

16 

2-55 

3-12 

00 

722 

465-85 

4152 

14729 

2 

16 

2-55 

311 

00 

721   ' 

465-22 

4146 

14708 

2 

15 

2-55 

3-11 

00 

720 

464-58 

4140 

14688 

2 

15 

2-54 

311 

3 

99 

719 

463-92 

4134 

14668 

2 

15 

2-54 

3-11 

3 

99 

718 

463-28 

4129 

14647 

2 

15 

2-54 

3-10 

3 

99 

717 

462-62 

4123 

14627 

2 

15 

2-54 

3-10 

3 

98 

•716 

462-00 

4117 

14607 

2 

15 

2-54 

3-10 

3 

•98 

715 

461-35 

4111 

14586 

2 

15 

2-54 

3-10 

3 

•98 

714 

460-70 

4106 

14566 

2 

14 

2-53 

3- 10 

3 

98 

713 

460-06 

4100 

14545 

2 

14 

2-53 

3-09 

3 

97 

712 

459-40 

4094 

14525 

2 

14 

2-53 

3-09 

3 

•97 

711 

458-77 

4088 

14504 

2 

14 

2-53 

3-09 

3 

97 

710 

458-12 

4083 

14484 

2 

14 

2-63 

3-09 

3 

97 

709 

457-47 

4077 

14464 

2 

14 

2-52 

3-09 

3 

96 

708 

456-82 

4071 

14444 

2 

14 

2-52 

308 

3 

96 

707 

456  17 

4065 

14423 

2 

13 

2-52 

3-08 

3 

96 

706 

455-50 

4059 

14403 

2 

13 

2-52 

308 

3 

95 

705 

454-88 

4054 

14383 

2 

13 

2-52 

3.08 

3 

95 

704 

454-23 

4048 

14362 

2 

13 

2-52 

3-07 

3 

95 

703 

453-58 

4042 

14342 

2 

13 

2-51 

3-07 

3 

95 

702 

452-93 

4037 

14322 

2 

13 

2-51 

3-07 

3 

94 

701 

452-28 

4031 

14301 

2 

12 

2-51 

307 

3 

94 

700 

451-65 

4025 

14-281 

2 

12 

2-51 

3-07 

3 

94 

•699 

451-00 

4019 

14260 

2 

12 

2-51 

3-06 

3 

93 

•698 

450-37 

4014 

14-240 

2 

12 

2-51 

306 

3 

93 

•697 

449-72 

4008 

14220 

2 

12 

2-50 

306 

3 

93 

696 

449-06 

4002 

14199 

2 

12 

2-50 

306 

3 

93 

•695 

448-42 

3996 

14179 

2 

12 

2-50 

3-05 

3 

92 

•694 

447-80 

3991 

14158 

2 

11 

2-50 

3-05 

3 

92 

693 

447  14 

3985 

14138 

2 

11 

2-50 

3-05 

3 

92 

692 

446-50 

3979 

14118 

2 

11 

2-49 

3-05 

3 

91 

•691 

445-85 

3973 

14097 

2 

11 

2-49 

3  05 

3 

91 

•690 

445-20 

3968 

14077 

2 

11 

2-49 

304 

3 

91 

689 

444-57 

3962 

14056 

2 

11 

2-49 

3-04 

3 

91  i     . 

688 

443-92 

3956 

14036 

2 

10 

2-49 

3-04 

3 

90  1     . 

687 

443-28 

3950 

14016 

2 

10 

2-49 

304 

3 

90 

•686 

442-63 

3945 

13995 

2 

10 

2-48 

3-03 

3-90  ,     . 

• 
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THEIR  CONSTRUCTION  AND  COST. 


Table  No. 

1. — Copper  Stbands- 

-continued. 

Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

sq.  in. 

mm.2 
442  00 

Kilog. 
per  km. 

3939 

Ib.  per 
miie 

13975 

127 
210 

91 

2-48 

61 

303 

37 

3-89 

19 

7 

0-685 

•684 

441-35 

3933 

13954 

2-10 

2-48 

3-03 

3-89 

•683 

440-70 

3927 

13934 

2-10 

2-48 

3-03 

3^89 

•682 

440-07 

3922 

13913 

210 

2-48 

3-03 

3-89 

•681 

439-42 

3916 

13893 

2-09 

2-47 

3-02 

3-88 

•680 

438  76 

3910 

13872 

2-09 

2-47 

3-02 

3-88 

•679 

438*10 

3904 

13852 

2-09 

2^47 

202 

3-88 

•678 

437-48 

3899 

13832 

2-09 

2-47 

3-02 

3^87 

•677 

436-82 

3893 

13812 

2^09 

2-47 

3-01 

3^87 

•676 

436^17 

3887 

13791 

2^09 

2-47 

3-01 

3-87 

•675 

435^52 

3881 

13771 

2-08 

2-46 

3-01 

3-87 

•674 

434^88 

3875 

13751 

2^08 

2-46 

3-01 

3-86 

•673 

434^22 

3870 

13730 

2^08 

2-46 

3^01 

3^86 

•672 

433^58 

3864 

13710 

2-08 

2-46 

3^00 

3-86 

•671 

432^94 

3858 

13689 

2-08 

2-46 

300 

3-85 

•670 

432^30 

3853 

13669 

2-08 

2-45 

3-00 

3-85 

•669 

431 • 63 

3847 

13648 

208 

2-45 

3-00 

3-85 

•668 

431^00 

3841 

13628 

2-07 

2-45 

2-99 

3-85 

•667 

430-35 

3835 

13608 

2^07 

2-45 

2-99 

3-84 

•666 

429-72 

3829 

13587 

2-07 

2-45 

2-99 

3-84 

•665 

429  •or 

3824 

13567 

2-07 

2-45 

2-99 

3-84 

•664 

428^43 

3818 

13546 

2-07 

2-44 

2-99 

3-83 

•663 

427-80 

3812 

13526 

2-07 

2-44 

2-98 

3-83 

•662 

427  14 

3807 

13505 

2^06 

2-44 

2-98 

3-83 

•661 

426-48 

3801 

13485 

2-06 

2-44 

2-98 

3-83 

•660 

425-85 

3795 

13465 

2-06 

2-44 

2-98 

3^82 

•659 

425-20 

3789 

13444 

2-06 

2^43 

2-97 

3-82 

•658 

424^57 

3784 

13424 

2-06 

2-43 

2-97 

3-82 

•657 

423^92 

3778 

13403 

2-06 

2-43 

2-97 

3-81 

* 

•656 

423^^28 

3772 

13383 

205 

2-43 

2-97 

3^81 

•655 

422^62 

3766 

13362 

2  05 

2-43 

2-97 

3^81 

•654 

422  00 

3761 

13342 

2-05 

2-43 

2-96 

3-81 

•653 

421-34 

3755 

13322 

2^05 

2-42 

2-96     3-80 

•652 

420-69 

3749 

13301 

205 

2-42 

2-96 

3-80 

•651 

420^05 

3743 

13281 

2-05 

2-42 

2^96 

3-80 

•650 

419^40 

3738 

13260 

205 

2-42 

2-95 

3-79  1     .. 

•649 

418-76 

3732 

13240 

204 

2-42 

2-95 

3-79 

•648 

418-12 

3726 

13219 

2-04 

2-41 

2-95 

3-79 

•647 

417-47 

3721 

13199 

2-04 

2-41 

2-95 

3-79 

•646 

416-82     . 

3715 

13179 

2^04 

2-41 

2-95 

3^78 

•645 

416^18 

3709 

13158 

204 

2-41 

2-94 

3-78 

•644 

415-52 

3703 

13138 

2-04 

2-41 

2-94 

3-78 

•643 

414-88 

3697 

13118 

203 

2-40 

2-94 

3-77 

•642 

414-23 

3692 

13097 

2-03 

2-40 

2-94 

3-77 

•641 

413-58 

3686 

13077 

2-03 

2-40 

2-93 

3-77 

■  iiyiiizt 

TTTTy-SUV 
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ELECTRIC  CABLES 


Table  No. 

1.— Copper  ^TRAinyB^ continued 

Cross 

Section 
mm.2 
412-93 

Weight 

KUog. 
per  km. 

Bf  Copper 

lb.  per 
mile 

Strand  (Diameters  in  mm.) 

sq.  In. 

127 

91 

61 

37 

3-76 

19 

1 

0-640 

3680 

13057 

203 

2-40 

2-93 

639 

412 

28 

3674 

13036 

2 

03 

2 

40 

2 

93 

3 

•76 

638 

411 

65 

3669 

13016 

2- 

03 

2 

40 

2 

93 

3 

76 

637 

411- 

00 

3663 

12995 

2 

02 

2 

39 

2 

92 

3 

76 

636 

410 

36 

3657 

12975 

2 

02 

2 

39 

2 

92 

3 

75 

635 

409 

72 

3651 

12954 

2 

02 

2 

39 

2 

92 

3 

75 

634 

409 

08 

3646 

12934 

2 

02 

2 

39 

2 

92 

3 

75 

633 

408 

42 

3640 

12914 

2 

02 

2 

39 

2 

92 

3 

74 

632 

407 

78 

3634 

12893 

2 

02 

2 

38 

2 

91 

3 

74 

631 

407 

14 

3628 

12873 

2 

02 

2 

38 

2 

91 

3 

74 

630 

406 

50 

3623 

12853 

2 

01 

2 

38 

2 

91 

3 

73 

629 

405 

86 

3617 

12832 

2 

01 

2 

38 

2 

91 

3 

•73 

628 

405 

20 

3611 

12812 

2 

01 

2 

38 

2 

90 

3 

73 

627 

404 

56 

3605 

12791 

2 

01 

2 

37 

2 

90 

3 

73 

626 

403 

92 

3599 

12771 

2 

01 

2 

37 

2 

90 

3 

•72 

625 

403 

28 

3594 

12750 

2 

01 

2 

37 

2 

90 

3 

72 

624 

402 

64 

3588 

12730 

2 

00 

2 

37 

2 

89 

3 

72 

623 

402 

00 

3582 

12709 

2 

00 

2 

37 

2 

89 

3 

71 

622 

401 

35 

3577 

12689 

2 

00 

2 

36 

2 

89 

3 

71 

621 

400 

70 

3571 

12669 

2 

00 

2 

36 

2 

89 

3 

71 

620 

400 

05 

3565 

12648 

2 

00 

2 

'36 

2 

88 

3 

71 

619 

399 

40 

3559 

12628 

2 

00 

2 

36 

2 

88 

3 

70 

618 

398 

75 

3563 

12608 

99 

2 

36 

2 

88 

3 

70 

617 

398 

10 

3548 

12587 

99 

2 

36 

2 

88 

3 

70 

616 

397 

46 

3542 

12567 

99 

2 

35 

2 

88 

3 

69 

615 

396 

80 

3636 

12547 

99 

2 

35 

2 

87 

3 

69 

614 

396 

18 

3530 

12526 

99 

2 

35 

2 

87 

3 

69 

613 

395 

52 

3525 

12506 

99 

2 

35 

2 

87 

3 

68 

612 

394 

88 

3519 

12486 

98 

2 

35 

2 

87 

3 

68 

611 

394 

24 

3513 

12465 

98 

2 

34 

2 

86 

3 

68 

610 

393 

58 

3507 

12445 

98 

2 

34 

2 

86 

3 

68 

609 

392 

95 

3502 

12425 

98 

2 

34 

2 

86 

3 

67 

608 

392 

30 

3496 

12404 

1 

98 

2 

34 

2 

86 

3 

67 

607 

391 

66 

3490 

12384 

98 

2 

34 

2' 

85 

3 

67 

606 

391 

00 

3484 

12363 

97 

2 

33 

2 

86 

3 

66 

605 

390 

38 

3479 

12343 

97 

2 

33 

2' 

85 

3 

66 

604 

389 

72 

3473 

12323 

97 

2 

33 

2 

85 

8 

66 

603 

389 

08 

3467 

12302 

97 

2 

33 

2 

85 

3 

65 

602 

388 

•47 

3462 

12282 

97 

2 

33 

2 

84 

3 

65 

•601 

387 

80 

3456 

12261 

97 

2 

32 

2 

84 

3 

65 

•600 

387 

15 

3450 

12241 

96 

2 

32 

2 

84 

3 

64 

•599 

386 

50 

3444 

12220 

96 

2 

32 

2 

84 

3 

64 

•598 

385 

•87 

3439 

12200 

96 

2 

32 

2 

83 

3 

64 

•597 

385 

•22 

3433 

12179 

96 

2 

32 

2 

83 

3 

64 

•596 

384 

•56 

3427 

12159 

96 

2 

•31 

2 

83 

3 

•63 

•595 

383-92 

3421 

12138 

1-96 

2-31 

8-83 

363 

• 
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Table  No.  1. — Copper  Strands — continued. 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

1 

sq.  in. 

mm  .2 

Kilog. 
per  km. 

lb.  per 
mile 

121 

91 

61 

37 

19 

0-594 

383-28 

3416 

12118 

1-95 

2-31 

2-82 

3-63 

693 

382-62 

3410 

12098 

95 

2 

31 

2 

82 

3 

62 

592 

382-00 

3404 

12077 

95 

2 

31 

2 

82 

3 

62 

591 

381-34 

3398 

12057 

95 

2 

31 

2 

82 

3 

62 

690 

380-70 

3393 

12037 

95 

2 

30 

2 

81 

3 

61 

589 

380  06 

3387 

12016 

96 

2 

30 

2 

81 

3 

61 

688 

379-40 

3381 

11996 

95 

2 

30 

2 

81 

3 

61 

687 

378-76 

3375 

11975 

94 

2 

30 

2 

81 

3 

61 

586 

378  10 

3369 

11965 

94 

2 

30 

2 

80 

3 

60 

685 

377-46 

3364 

11935 

94 

2 

29 

2 

80 

3 

60 

584 

376-82 

3358 

11914 

94 

2 

29 

2 

80 

3 

60 

583 

376-18 

3352 

1189i 

94 

2 

29 

2 

80 

3 

59 

582 

375-62 

3347 

11873 

94 

2 

29 

2 

80 

3 

59 

581 

374-88 

3341 

11853 

93 

2 

29 

2 

79 

3 

59 

* 

580 

374-22 

3335 

11833 

93 

2 

28 

2 

79 

3 

58 

679 

373-60 

3329 

11812 

93 

2 

28 

2 

79 

3 

58 

578 

372-96 

3324 

11792 

93 

2 

28 

2 

79 

3 

58 

577 

372-30 

3318 

11771 

93 

2 

28 

2 

78 

3 

57 

576 

371-68 

3312 

11751 

93 

2 

28 

2 

78 

3 

57 

575 

371  04 

3306 

11731 

92 

2 

27 

2 

78 

3 

57 

574 

370-38 

3301 

11710 

92 

2 

27 

2 

78 

3 

57 

573 

369-72 

3295 

11690 

92 

2 

27 

2 

77 

3 

56 

572 

369-10 

3289 

11669 

92 

2 

27 

2 

77 

3 

56 

571 

368-45 

3283 

11649 

92 

2 

27 

2 

77 

3 

56 

570 

367-80 

3278 

11628 

91 

2 

26 

2 

77 

3 

56 

569 

367-14 

3272 

11608 

91 

2 

26 

2 

76 

3 

65 

568 

366-60 

3266 

11588 

91 

2 

26 

2 

76 

3 

55 

567 

365-86 

3260 

11567 

91 

2 

26 

2 

76 

3 

54 

566 

365-22 

3256 

11547 

91 

2 

26 

2 

76 

3 

54 

565 

,  364-68 

3249 

11527 

91 

2 

26 

2 

75 

3 

64 

564 

363-92 

3243 

11507 

90 

2 

25 

2 

75 

3 

53 

563 

363-27 

3237 

11486 

90 

2 

25 

2 

75 

3 

53 

562 

362-62 

3231 

11466 

90 

2 

25 

2 

75 

3 

53 

561 

361-98 

3226 

11440 

90 

2 

25 

2 

74 

3 

52 

560 

361-34 

3-220 

11425 

90 

2 

24 

2 

74 

3 

52 

559 

360-70 

3214 

11405 

90 

2 

24 

2 

74 

3 

52 

558 

360-04 

3208 

11385 

89 

2 

24 

2 

74 

3 

52 

557 

359-40 

3203 

11364 

89 

2 

24 

2 

73 

3 

51 

556 

358-76 

3197 

11344 

89 

2 

24 

2 

73 

3 

51 

655 

358-10 

3191 

11323 

89 

2 

23 

2 

73 

3 

51 

554 

357-47 

3186 

11303 

89 

2 

23 

2 

73 

3 

50 

o53 

356-82 

3180 

11282 

89 

2 

23 

2 

72 

3 

50 

552 

356-18 

3174 

11262 

88 

2 

23 

2 

72 

3 

50 

551 

355-54 

3168 

11241 

88 

2 

23 

2 

72 

3 

49 

. 

550 

354-90 

3163 

11221 

88 

2 

22 

2 

72 

3 

49 

•649 

354-24 

3157 

11200 

_[-88 

2-22 

2-71 

3-49 

-^■1. 

'BUT 
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Table  No. 

l.—CoppER  Strands— conW»i*€fZ. 

Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

sq.  in. 

mm.2 
353-60 

KUog. 
per  km. 

3151 

lb.  per 
mile 

127 

91 

2-22 

61 

2-71 

31 

3  48 

19 

7 

0 

548 

11180 

1-88 

547 

352-97 

3145 

11160 

88 

2-22 

2-71 

3-48 

546 

352-30 

3139 

11139 

87 

2-22 

2-71 

3-48 

545 

351-64 

3133 

11118 

87 

2-21 

2-70 

3-47 

544 

351  00 

3128 

11098 

87 

2-21 

2-70 

3-47 

543 

350-38 

3122 

11077 

87 

2-21 

2-70 

3-47 

542 

349-72 

3117 

11057 

87 

2-21 

2-70 

3-46 

541 

349-08 

3112 

11037 

87 

2-21 

2-69 

3-46  1     . 

540 

348-44 

3105 

11016 

86 

2-20 

2-69 

3-46  1     . 

539 

347-78 

3099 

10996 

86 

2-20 

2-69 

3-45  1     . 

538 

347-12 

3093 

10975 

86 

2-20 

2-69 

3-45        . 

537 

346-50 

3088 

10955 

86 

2-20 

2-68 

3-45 

536 

345-84 

3082 

10934 

86 

2-19 

2-68 

3-45 

535 

345-20 

3076 

10914 

86 

2-19 

2-68 

3-44 

• 

534 

344-56 

3071 

10894 

85 

2-19 

2-68 

3-44 

533 

343-92 

3065 

10873 

85 

2-19 

2-67 

3-44 

532 

343-26 

3059 

10853 

85 

2-19 

2-67 

3-43 

531 

342-62 

3053 

10832 

85 

2-18 

2-67 

3-43 

530 

341-98 

3047 

10812 

85 

2-18 

2-67 

3-43 

529 

341-32 

3042 

10792 

84 

2-18 

2-66 

3-42 

528 

340-68 

3036 

10771 

84 

2-18 

2-66 

3 -,42  1     . 

527 

340-04 

3031 

10751 

84 

2-18 

2-66 

3-42 

526 

339-40 

3025 

10731 

84 

2-17 

2-66 

3%41        . 

625 

338-76 

3019 

10710 

84 

217 

2-65 

3-41 

524 

338  12 

3013 

10690 

84 

217 

2-65 

3-41        . 

523 

337-46 

3007 

10669 

83 

2-17 

2-65 

3-40  '     . 

522 

336-80 

3001 

10649 

83 

2-17 

2-65 

3-40 

521 

336-18 

2996 

10628 

83 

2-16 

2-64 

3-40  1     . 

520 

335-54 

2990 

10608 

83 

2-16 

2-64 

3-39        . 

619 

334-90 

2985 

10588 

83 

2-16 

2-64 

3  39 

518 

334-24 

2979 

10567 

83 

2-16 

2-64 

3-39 

537 

333-60 

2973 

10547 

82 

2-16 

2-63 

3-38 

516 

332-96 

2967 

10526 

82 

215 

2-63 

3-38  !     . 

. 

515 

332-30 

2961 

10506 

82 

215 

2-63 

3-38 

. 

514 

331-65 

2955 

10486 

82 

215 

2-63 

3-37 

513 

331-00 

2950 

10465 

82 

2-15 

2-62 

3-37  I     . 

612 

330-36 

2944 

10445 

81 

215 

2-62 

3-37 

511 

329-72 

2938 

10425 

81 

2-14 

2-62 

3-36 

510 

329-08 

2933 

10404 

81 

214 

2-62 

3-36 

509 

328-44 

2927 

10384 

81 

2-14 

2-61 

3-36  1     . 

508 

327-78 

2921 

10363 

81 

214 

2-61 

3-35  1     . 

507 

827  13 

2915 

10343 

81 

213 

2-61 

3-35  1     . 

506 

326-50 

2910 

10323 

80 

213 

2-61 

3-35  1     . 

505 

325-84 

2904 

10302 

80 

2-13 

2-60 

3-34  1     . 

504 

325-20 

2898 

10282 

80 

2-13 

2-60 

3-34        . 

•603 

324-66 

2893 

10261 

1-80 

2-13 

2-60 

3-34  ;    . 

Digitized  by  VjOOQ IC 
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Table  No.  1. — CJoppeb  STRAvm— continued. 


Cro88 

Section 
mn 

Weight 

Kilog. 
per  km. 

of  Copper 

Strand  (Diameters  in  mm.) 

sq.  In. 

1.2 

lb.  per 
mile 

127 

91 
2  12 

61 

2-60 

37 

19 

7 

0-502 

823-90 

2887 

10241 

1-80 

8-33 

501 

323 

26 

2881 

10221 

79 

2 

•12 

2 

'59 

8 

•33 

500 

322 

61 

2875 

10200 

79 

2 

12 

2 

59 

3 

33 

499 

321 

97 

2869 

10180 

79 

2 

12 

2 

59 

8 

32 

498 

321 

32 

2864 

10159 

79 

2 

12 

2 

58 

3 

32 

497 

320 

67 

2858 

10139 

79 

2 

11 

2 

58 

3 

32 

496 

320 

03 

2852 

10119 

79 

2 

11 

2 

58 

8 

31 

495 

319 

40 

2847 

10098 

78 

2 

11 

2 

58 

3 

31 

494 

318 

74 

2811 

10078 

78 

2 

11 

2 

57 

3 

31 

493 

318 

10 

2835 

10067 

78 

2 

11 

2 

57 

3 

80 

492 

817 

46 

2829 

10037 

78 

2 

10 

2 

57 

8 

30 

491 

316 

80 

2822 

10017 

78 

2 

10 

2 

57 

3 

30 

490 

316 

17 

2818 

9996 

78 

2 

10 

2 

56 

3 

29 

489 

315 

52 

2812 

9976 

77 

2 

10 

2 

56 

3 

29 

488 

314 

87 

2806 

9955 

77 

2 

09 

2 

56 

3 

29 

487 

314 

22 

2800 

9935 

77 

2 

09 

2 

56 

3 

28 

486 

313 

58 

2795 

9914 

77 

2 

09 

2 

55 

3 

28 

485 

312 

93 

2789 

9894 

77 

2 

09 

2 

65 

3 

28 

484 

312 

28 

2783 

9873 

76 

2 

09 

2 

55 

3 

27 

483 

311 

65 

2777 

9853 

76 

2 

08 

2 

55 

3 

27 

482 

311 

00 

2772 

9832 

76 

2 

08 

2 

54 

3 

27 

481 

310 

37 

2766 

9812 

76 

2 

08 

2 

54 

3 

26 

480 

309 

70 

2760 

9791 

76 

2 

08 

2 

54 

3 

26 

479 

309 

06 

2754 

9771 

76 

2 

07 

2 

53 

3 

26 

478 

308 

42 

2748 

9751 

75 

2 

07 

2 

53 

3 

25 

477 

307 

78 

2742 

9730 

75 

2 

07 

2 

53 

8 

25 

476 

807 

12 

2737 

9710 

75 

2 

07 

2 

53 

3 

25 

475 

306 

50 

2731 

9689 

75 

2 

07 

2 

52 

3 

24 

474 

305 

84 

2725 

9669 

75 

2 

06 

2 

52 

8 

24 

473 

.  305 

20 

2720 

9649 

74 

2 

06 

2 

52 

3 

24 

472 

304 

55 

2714 

9628 

74 

2 

06 

2 

52 

3 

23 

471 

303 

90 

2708 

9608 

74 

2 

06 

2 

51 

3 

23 

470 

303 

25 

2702 

9588 

74 

2 

06 

2 

51 

3 

23 

469 

302 

62 

2696 

9567 

74 

2 

05 

2 

51 

3 

22 

468 

301 

96 

2691 

9547 

74 

2 

05 

2 

51 

3 

22 

467 

301 

32 

2685 

9527 

73 

2 

05 

2 

50 

3 

22 

466 

300 

68 

2679 

9506 

73 

2 

05 

2 

50 

3 

21 

465 

300 

03 

2673 

9486 

73 

2 

04 

2 

50 

3 

21 

464 

299 

40 

2668 

9465 

73 

2 

04 

2 

50 

3- 

21 

468 

298 

73 

2662 

9445 

73 

2 

04 

2 

49 

3- 

20 

462 

298 

10 

2657 

9425 

72 

2 

04 

2 

49 

3 

20 

461 

297 

46 

2651 

9404 

72 

2 

04 

2 

49 

3 

19 

460 

296 

80 

2645 

9384 

72 

2 

03 

2 

48 

3 

19 

459 

296 

16 

2639 

9363 

72 

2 

03 

2- 

48 

3 

19 

458 

295 

50 

2633 

9343 

72 

2 

03 

2 

48 

3 

18 

•457 

294-87 

2627 

9322 

1-71 

2-03 

2-48 

3-18 

oogle 
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Table  No.  1. — Copper  Straixvs— continued. 


Croea 

Section 
mm.3 

Weight 

Kilog. 
per  km 

of  Copper 

lb.  per 
mile 

Strand  ^Dlanieters  in 

mm.) 

sq  in. 

127 

171 

91 
2-02 

61 

2^47 

37 

19 

1 

0-456 

294^22 

2622 

9302 

3^18 

•455 

293^58 

2616 

9282 

171 

2^02 

2^47 

3-17 

, , 

•454 

292-94 

2610 

9261 

P71 

2^02 

2^47 

3^17 

•463 

292^30 

2601 

9241 

1^71 

202 

2^47 

317 

•452 

291^65 

2599 

9220 

1-71 

2  02 

2^46 

316 

. , 

, , 

•461 

291^00 

2593 

9200 

1-70 

201 

246 

3^16 

, , 

•450 

290^36 

2587 

9180 

1-70 

201 

246 

3^16 

•449 

289^72 

2581 

9159 

1-70 

2^01 

2-45 

3-15 

,. 

•448 

289^06 

2575 

9139 

1^70 

2^01 

2-45 

3^15 

•447 

288^40 

2570 

9118 

1-70 

2^00 

2-45 

3^15 

•446 

287^77 

2564 

9098 

1-69 

2^00 

2-45 

314 

, , 

•445 

287-12 

2558 

9078 

1^69 

2^00 

2-44 

3^14 

, , 

•444 

286^48 

2553 

9057 

1^69 

2-00 

244 

313  1     .. 

•443 

285 • 83 

2547 

9037 

1-69 

1^99 

2-44 

3-13  1     .. 

•442 

285^20 

2542 

9017 

1-68 

1^99 

2-44 

3-13  1     .. 

•441 

284 •56 

2536 

8996 

1-68 

199 

2  43 

3-12  1     .. 

•440 

283 •go 

2530 

8976 

1^68 

1^99 

243 

312       .. 

•439 

283^25 

2524 

8955     1-68 

199 

2-43 

3-12 

•438 

282-60 

2518 

8935 

r68 

1^98 

2-42 

3-11 

•437 

281-97 

2512 

8915 

P68 

1^98 

2-42 

3-11 

•436 

281^32 

2507 

8894 

1^67 

1-98 

2-42 

3-11 

•435 

280^68 

2501 

8874 

1^67 

1^98 

2-42 

3-10        .. 

•434 

280^03 

2495 

8854 

1-67 

1^97 

241 

3-10        .. 

•433 

279  •  38 

2489 

8833 

1-67 

1^97 

2-41 

310  ;     .. 

•432 

278^73 

2483 

8813 

1^67 

1-97 

2-41 

3-09  ;     .. 

•431 

278-10 

2478 

8792 

1-67 

197 

2-40 

3^09  1     .. 

•430 

277-46 

2472 

8772 

1^66 

1^97 

2^40 

3-08  1     .. 

•429 

276^80 

2466 

8751 

1^66 

1-96 

2-40 

3^08  '.     .. 

•428 

276^16 

2461 

8731 

1^66 

1-96 

2-40 

3^08  1     .. 

•427 

275^50 

2455 

8710 

1^66 

1^96 

2^39 

3^07        .. 

•426 

274-86 

2449 

8690 

1^66 

1-96 

2^39 

3^07       .. 

•425 

374-21 

2443 

8669 

165 

1^95 

2^39 

3-07  1     .. 

•424 

273-57 

2438 

8649 

1-65 

195 

2-38 

3-06  1     .. 

•423 

272  93 

2432 

8628 

1-65 

1^95 

2-38 

306        .. 

•422 

272-30 

2426 

8607 

1-65 

1^95 

2-38 

306  1     .. 

•421 

271-64 

2421 

8587 

1-65 

194 

2*38 

305  !     .. 

•420 

271  00 

2415 

8566 

1^64 

1-94 

237 

305        .. 

•419 

270-35 

2409 

8546 

1-64 

1-94 

2-37 

305  1     .. 

•418 

269^70 

2403 

8526 

164 

194 

2^37 

3-04  1     .. 

•417 

269 • 06 

2397 

8505 

1-64 

1-94 

2^36 

3^04  ;   ..   , 

•416 

268^40 

2392 

8485 

1^64 

1^93 

2-36 

3-03 

•415 

267-77 

2386 

8464 

163 

1-93 

2-36 

3^03 

•414 

267-12 

2380 

8444 

163 

1^93 

2-36 

3^03 

•413 

266^50 

2376 

8424 

1-63 

1-93 

2-35 

3-02 

•412 

265-83 

2369 

8403 

1^63 

1-92 

235 

302 

•411 

265 •IS 

2363 

8383 

163 

192     2^35 

3-02 

4-21 

Digitized  by  CjOOQ iC 
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Table  No.  1.— Ooppbb  Stbands— coniintted 

^ 

Cross  Section 

Weight 

of  Copper 

Strand  (Diameters  in  mm.) 

sq.  in. 

mm.' 

Eilog. 
per  km. 

lb.  per 
mile 

12t 

91 

61 

St 

19 

1 

0-410 

264-54 

2357 

8363 

1-62 

1-92 

2-35 

301 

4-21 

409 

263 

90 

2352 

8342 

62 

92 

2 

34 

3 

01 

20 

408 

263 

26 

2346 

8322 

62 

91 

2 

•34 

3 

00 

20 

407 

262 

60 

2340 

8301 

•62 

•91 

2 

•34 

3 

00 

19 

406 

261 

96 

2334 

8281 

62 

•91 

2 

33 

3 

00 

19 

405 

261 

32 

2328 

8261 

61 

91 

2 

•33 

2 

99 

18 

404 

260 

66 

2322 

8240 

61 

90 

2 

33 

2 

99 

•18 

403 

260 

02 

2317 

8220 

61 

90 

2 

33 

2 

99 

17 

402 

259 

38 

2311 

8199 

61 

90 

2 

32 

2 

98 

17 

401 

258 

74 

2305 

8179 

61 

90 

2 

82 

2 

98 

16 

400 

258 

08 

2299 

8158 

60 

90 

2 

32 

2 

98 

15 

^99 

257 

46 

2294 

8138 

60 

89 

2 

31 

2 

97 

15 

398 

256 

80 

2288 

8118 

60 

89 

2 

31 

2 

97 

14 

397 

256 

16 

2282 

8097 

60 

89 

2 

31 

2 

96 

14 

396 

255 

50 

2277 

8077 

60 

89 

2 

30 

2 

96 

13 

395 

254 

88 

2271 

8056 

59 

88 

2 

30 

2 

96 

13 

394 

254 

21 

2265 

8036 

59 

88 

2 

30 

2 

95 

12 

393 

253 

58 

2259 

8016 

59 

88 

2 

30 

2 

95 

12 

392 

252 

92 

2254 

7995 

59 

88 

2- 

29 

2 

95 

11 

391 

252 

28 

2247 

7975 

59 

87 

2 

29 

2 

94 

11 

390 

251 

64 

2242 

7955 

58 

87 

2 

29 

2 

94 

10 

389 

251 

00 

2236 

7934 

58 

87 

2 

28 

2 

93 

10 

388 

250 

35 

2231 

7914 

58 

87 

2 

28 

2 

93 

09 

387 

249 

70 

2225 

7893 

58 

86 

2 

28 

2 

93 

09 

386 

249 

06 

2219 

7873 

58 

86 

2 

28 

2 

92 

08 

385 

248 

40 

2213 

7853 

57 

86 

2 

27 

2 

92 

08 

384 

247 

78 

2208 

7832 

57 

86 

2 

27 

2 

92 

07 

383 

247 

12 

2202 

7812 

57 

85 

2 

27 

2 

91 

07 

382 

246 

48 

2196 

7791 

57 

85 

2 

26 

2 

91 

06 

381 

245 

82 

2190 

7771 

57 

85 

2 

26 

2 

90 

06 

380 

245 

12 

2185 

7750 

56 

85 

2 

26 

2 

90 

05 

379 

244 

49 

2179 

7730 

56 

84 

2 

25 

2 

89 

04 

378 

243 

84 

2173 

7710 

56 

84 

2 

25 

2 

89 

04 

377 

243 

20 

2167 

7690 

56 

84 

2 

25 

2 

89 

03 

376 

242 

64 

2162 

7669 

55 

84 

2 

25 

2 

88 

03 

375 

241 

91 

2156 

7649 

55 

83 

2 

24 

2 

88 

02 

374 

241 

28 

2150 

7629 

55 

83 

2 

24 

2 

88 

02 

373 

240 

•62 

2144 

7608 

55 

83 

2 

24 

2 

87 

01 

372 

239 

•99 

2138 

7588 

55 

83 

2 

23 

2 

87 

01 

371 

239 

•34 

2133 

7568 

54 

1 

83 

2 

23 

2 

87 

00 

370 

238 

79 

2128 

7548 

54 

82 

2 

23 

2 

86 

00 

369 

238 

•05 

2121 

7527 

54 

82 

2 

22 

2 

86 

3 

99 

368 

237 

•38 

2115 

7507 

54 

82 

2 

22 

2 

85 

3 

98 

•367 

236 

•74 

2110 

7486 

54 

82 

2 

22 

2 

85 

3 

98 

366 

236 

10 

2104 

7466 

53 

81 

2 

22 

2 

85 

3 

97 

•365 

235-47 

2099 

7446 

1-53 

1-81 

2-21 

2-84 

3-97 

1^ 
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ELECTRIC  CABLES 


Table  No.  1.— Copper  &TBAin)8— continued. 


Cro68  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

sq.  in. 

mm.* 

Kilog. 
per  km. 

lb.  per 
mile 

121 

9] 

61 

Z1 

19 

1 

0-364 

234-80 

2093 

7425 

1-53 

1-81 

2-21 

2-84 

3-96 

363 

234 

14 

2086 

7405 

53 

80 

2 

21 

2 

83 

3 

96 

•362 

233 

52 

2081 

7385 

53 

•80 

2 

20 

2 

83 

3 

•95 

361 

232 

88 

2075 

7364 

52 

80 

2 

20 

2 

83 

3 

95 

•360 

232 

23 

2069 

7344 

52 

80 

2 

20 

2 

82 

3 

94 

359 

231 

59 

2063 

7323 

52 

80 

2 

19 

2 

82 

3 

94 

•358 

230 

95 

2059 

7303 

52 

•79 

2 

19 

2 

81 

3 

93 

357 

230 

30 

2052 

7283 

51 

79 

2 

19 

2 

81 

3 

92 

356 

229 

68 

2047 

7262 

51 

79 

2 

18 

2 

81 

3 

92 

•355 

229 

01 

2041 

7242 

51 

1 

79 

2 

18 

2 

80 

3 

92 

354 

228 

88 

2035 

7221 

51 

1 

78 

2 

18 

2 

80 

3 

91 

•353 

227 

72 

2029 

7201 

51 

•78 

2 

18 

2 

79 

3 

90 

352 

227 

09 

2023 

7181 

50 

78 

2 

17 

2 

79 

3 

90 

351 

226 

42 

2018 

7160 

50 

78 

2 

17 

2 

79 

3 

•89 

350 

225 

89 

2013 

7140 

50 

77 

2 

17 

2 

78 

3 

89 

349 

225 

14 

2007 

7119 

50 

77 

2 

16 

2 

78 

3 

88 

348 

224 

49 

2001 

7099 

50 

77 

2 

16 

2 

77 

3 

87 

347 

223 

85 

1995 

7079 

49 

76 

2 

16 

2 

77 

3 

87 

■346 

223 

20 

1989 

7058 

49 

•76 

2 

15 

2 

77 

3 

86 

•345 

222 

58 

1984 

7038 

49 

•76 

2 

15 

2 

76 

3 

86 

344 

221 

91 

1977 

7017 

49 

76 

2 

15 

2 

76 

3 

85 

, 

343 

221 

29 

1971 

6997 

48 

75 

2 

14 

2 

75 

3 

85 

•342 

220 

62 

1965 

6977 

48 

•75 

2 

14 

2 

75 

3 

84 

•341 

219 

99 

1960 

6956 

48 

75 

2 

14 

2 

75 

3 

84 

340 

219 

34 

1954 

6936 

48 

75 

2 

14 

2 

74 

3 

83 

•339 

218 

70 

1948 

6915 

48 

74 

2 

13 

2 

74 

3 

82 

338 

218 

08 

1942 

6895 

47 

74 

2 

13 

2 

73 

3 

82 

•337 

217 

40 

1937 

6875 

47 

74 

2 

13 

2 

73 

3 

81 

336 

216 

78 

1931 

6854 

47 

74 

2 

12 

2 

73 

3 

81 

335 

216 

12 

1925 

6834 

47 

73 

2 

12 

2 

72 

3 

80 

•334 

215 

48 

1920 

6813 

46 

73 

2 

12 

2 

72 

3 

80 

333 

214 

82 

1914 

6793 

46 

73 

2 

11 

2 

71 

3 

79 

332 

214 

18 

1908 

6773 

46 

73 

2 

11 

2 

71 

3 

78 

331 

213 

52 

1902 

6752 

46 

72 

2 

11 

2 

71 

3 

78 

330 

212 

89 

1897 

6732 

46 

72 

2 

10 

2 

70 

3 

77 

■329 

212 

24 

1891 

6712 

45 

72 

2 

10 

2 

70 

3 

77 

328 

211 

60 

1885 

6691 

45 

72 

2 

10 

2 

69 

3 

76 

327 

210 

97 

1879 

6671 

45 

71 

2 

09 

2 

69 

3 

76 

326 

210 

32 

1874 

6650 

45 

•71 

2 

09 

2 

69 

3 

75 

•325 

209 

68 

1868 

6630 

45 

71 

2 

09 

2 

68 

3 

75 

324 

209 

02 

1862 

6610 

44 

71 

2 

08 

2 

68 

3 

74 

323 

208 

39 

1856 

6589 

44 

70 

2 

08 

2 

67 

3 

73 

322 

207 

74 

1850 

6569 

1 

44 

70 

2 

08 

2 

67 

3 

73 

321 

207 

09 

1844 

6548 

44 

70 

2 

07 

2 

66 

3 

72 

320 

206 

42 

1839 

6528 

43 

69 

2 

07 

2 

66 

3 

72 

•319 

205-79 

1833 

6508 

1-43 

1-69 

207 

2-66 

3-71 

Digitized  by  CjOOQ iC 
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Table  No.  I. — Copper  Strands — eontinued. 


Cro88 

Section 

mm 

205 

.2 

Weight 

Kilog. 
per  km. 

of  Copper 

lb.  per 
mile 

6487 

Strand  (Diameters  in  mm.) 

1 

q.  In. 

127 

91 
69 

61     SI 

|_ 

2-06  2-65 

19 

•318 

14 

1828 

1-43  1 

3-70 

•317 

20i 

49 

1822  6467 

43  1 

69 

2 

06  2 

64 

3 

•70   .. 

•316 

203 

95 

1817  6446 

43  1 

68 

2 

06  2 

64 

3 

69  .  .. 

•315 

203 

20 

1810  6426 

42 ;  1 

68 

2 

05  2 

64 

3 

69   .. 

•314 

202 

59 

1805  6405 

42  '  1 

68 

2 

05  2 

64 

3 

68   .. 

•313 

201 

95 

1799  ,  6385 

42  1 

68 

2 

05  2 

63 

3 

68  j  .. 

•312 

201 

29 

1793  1  6365 

•42  1 

67 

2 

04 

2 

63 

3 

67  '  .. 

•311 

200 

64 

1787  6344 

41  1 

67 

2 

04 

2 

62 

3 

■66  ,    ;. 

•310 

200 

00 

1782  6324 

41  1  1 

67 

2 

04 

2 

62 

3 

66  \     .. 

•309 

199 

34 

1776  6308 

41  1  1 

67 

2 

04  1  2 

61 

3 

65  1  .. 

•308 

198 

70 

1770  6283 

41  1 

66 

2 

03 

2 

61 

3 

65  '  .. 

•307 

198 

09 

1764  1  6262 

40  !  1 

66 

2 

03 

2 

61 

3 

64  1  .. 

•306 

197 

40 

1759 

6242 

40  1 

66 

2 

03 

2 

60 

3 

63 

•305 

196 

79 

1753 

6222 

40  1 

65 

2 

02 

2 

60 

3 

63 

•304 

196 

11 

1747 

6201 

1 

40  1 

65  1  2 

02 

2 

59 

3 

62 

•303 

195 

48 

1742 

6181 

40  1 

65 

2 

02 

2 

59 

3 

62 

•302 

194 

81 

1736 

6160 

39  1 

65 

2 

01 

2 

58 

3 

61 

•301 

194 

19 

1730 

6140 

39  1 

65 

2 

01 

2 

58 

3 

60 

•300 

193 

52 

1724 

6120 

39  1 

64 

2 

00 

2 

58 

3 

60 

•299 

192 

88 

1718 

6099 

39  1 

64 

2 

00 

2 

57 

3 

59 

•298 

192 

24 

1712 

6079 

38  1 

63 

2 

00 

2 

57 

3 

59 

•297 

191 

60 

1707 

6058 

38  1 

63 

2 

00 

2 

56 

3 

58 

•296 

190 

98 

1701 

6038 

38  1 

63 

99 

2 

56 

3 

57 

•295 

190 

31 

1695 

6018 

38  1 

63 

99 

2 

55 

3 

57 

•294 

189 

68 

1690 

5997 

37  1 

62 

98 

2 

55 

3 

56 

•293 

189 

02 

1684 

5977 

1 

37  1 

62 

98 

2 

55 

3 

56 

•292 

188 

38 

1678 

5956 

37  1 

62 

98 

2 

54 

3 

55 

•291 

187 

72 

1672 

5936 

37  1 

62 

97 

2 

54 

3 

54  1  .. 

•290 

187 

09 

1667 

5916 

36  1 

61 

97 

2 

53 

3 

54'  .. 

•289 

186 

42 

1661 

5895 

36  1 

61 

97 

2 

53 

3 

53  1  .. 

•288 

185 

79 

1655  1  5875 

36  1 

61 

96 

2 

52 

3 

53   .. 

•287 

185 

16 

1649  5854 

36  1 

60 

96 

2 

52 

3 

52  '  .. 

•286 

184 

51 

1644  5834 

36  1 

60 

96 

2 

52 

3 

51 

•285 

183 

86 

1638  5814 

35  1 

60 

95 

2 

51 

3 

51  ,  .. 

•284 

183 

21 

1632  5793 

35  1  1 

60 

95 

2 

51 

3 

50  '  .. 

•283 

182 

58 

1626  1  5773 

35  1  1 

59 

95 

2 

50 

3 

49 

•282 

181 

94 

1620  :  5753 

35  I  1 

59 

94 

2 

50 

3 

49 

•281 

181 

29 

1615  1  5732 

34  '  1 

59 

94  2 

49 

3 

48 

•280 

180 

66 

1609  5712 

84  ,  1 

59 

94  2 

49 

3 

48 

•279 

179 

99 

1603  5691 

34  1 

58 

93  2 

48 

3 

47   .. 

•278 

179 

35 

1598 

5671 

34  1  1 

58 

93  1  2 

48 

3 

46   .. 

•277 

178 

70 

1592 

5651 

33  1  1 

58 

93  !  2 

48 

3 

46   .. 

•276 

178 

09 

1586 

5630 

33  1 

57 

92 

2 

47 

3 

45   .. 

•275 

177 

42 

1580 

5610 

33  1  1 

57 

92 

2- 

47 

3 

45 

•274 

176 

79 

1574 

5589 

33  1 

57 

92 

2- 

46 

3 

44 

•273 

176-12 

1569  5569 

1-32  1  1 

57 

1-91 

2 

46 

3y  %^ 

3 

43   .. 

uigiii 

zea 

c 

v^ 
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BLECTBIC  CABLES 


Table  No.  1. — CJopper  ^TRAmys— continued. 


CroM 

SecUoo 
inm.2 

Weight  of  Copper 

Strand  (DUmeters  in  mm.) 

sq.in. 

Kllog. 
per  km. 

lb.  per 
mile 

5549 

i2t 

91 

61 

St 

19 

7 

0-272 

175^49 

1563 

1-32 

1^56 

1^91 

2^45 

3^43 

•271 

174-86 

1557 

5528. 

1-32 

1-56 

91 

2-45 

3-42 

•270 

174-20 

1552 

5508 

1-32 

1-56 

90 

2-44 

3^41 

•269 

173-56 

1546 

5487 

1-31 

1-55 

90 

2-44 

3^41 

•268 

172^91 

1540 

5167 

1-31 

1-55 

90 

2-43 

3-40 

267 

172-26 

1534 

5447 

1-31 

1-55 

89 

2-43 

3-40 

•266 

171-60 

1529 

5426 

1-31 

1-54 

89 

2^43 

3-39 

•265 

170-98 

1523 

5406 

1-30 

1-54 

88 

2^42 

3-38 

•264 

170^31 

1517 

5386 

1-30 

1-54 

88 

2^42 

3-37 

•263 

169-68 

1511 

5365 

1-30 

1-54 

1' 

88 

2^41 

3-37 

•262 

169^04 

1506 

5345 

1-30 

1-53 

87 

2-41 

3-36 

•261 

168-38 

1500 

5324 

1-29 

1-53 

87 

2-40 

3^36 

•260 

167-74 

1494 

5304 

1-29 

1-53 

87 

2^40 

3-35 

•259 

167-10 

1488 

5284 

1-29 

1-52 

86 

2^39 

3^34 

•258 

166-46 

1483 

5263 

1-29 

1-52 

86 

2^39 

3-34 

•257 

165-81 

1477 

5243 

1-28 

P52 

86 

2^38 

3-33 

•256 

165-18 

1471 

5222 

1-28 

1^52 

85 

2-38 

3-32 

•255 

164-51 

1465 

5202 

1-28 

1^51 

85 

2-37 

3-32 

•254 

163-86 

1459 

5182 

1-28 

1-51 

85 

2-37 

3-31 

•253 

163-21 

1454 

5161 

1-27 

1^51 

84 

a'37 

3^30 

•252 

162-59 

1449 

5141 

1-27 

1-nO 

84 

2-36 

3-30 

•251 

161-92 

1442 

5120 

1^27 

1-50 

83 

2^36 

3-29 

•250 

161-24 

1436 

5100 

1-27 

1^50 

83 

2^35 

3^28 

•249 

160-64 

1431 

5079 

1^26 

1-49 

83 

2-35 

3-28 

•248 

160-01 

1425 

5059 

1-26 

r49 

82 

2^34 

3^27 

•247 

159-36 

1420 

5039 

1-26 

1-49 

82 

2^34 

3^27 

•246 

158-72 

1414 

5018 

1-26 

1-49 

82 

233 

3-26 

•245 

158  09 

1407 

4998 

1-25 

1-48 

81 

2^33 

3-25 

•244 

157-41 

1402 

4978 

1^25 

1-48 

81 

2^32 

3-25 

•243 

156-78 

1397 

4957 

1^25 

1^48 

80 

2-32 

3-24 

•242 

156-12 

1391 

4937 

1-25 

1-47 

80 

2^31 

3-23 

•241 

155-49 

1385 

4916 

1-24 

1-47 

80 

2^31 

3-22 

•240 

154  83 

1379 

4896 

1-24 

1-47 

79 

2^30 

3-22 

•239 

15i-19 

1374 

4876 

1-24 

1-46 

79 

2-30 

3-21 

•238 

153-56 

1368 

4855 

1-24 

1-46 

79 

2-29 

3-20 

•237 

152-91 

1362 

4835 

1^23 

1^46 

78 

2-29 

3-20 

•236 

152-28 

1356 

4814 

1-23 

1^45 

78 

2-28 

3^19 

•235 

151-62 

1350 

4794 

1-23 

1-45 

77 

2-28 

3^18 

•234 

150-99 

1344 

4773 

1^23 

1-45 

77 

£•27 

3-18 

•233 

150-32 

1339 

4753 

122 

1-45 

77 

2-27 

3-17 

•232 

149^68 

1334 

4733 

1-22 

1-44 

76 

2^26 

3^16 

•231 

149  04 

1327 

4712 

1-22 

144 

•76 

2-26 

3^16 

•230 

148-38 

1322 

4692 

122 

1-44 

•76 

2-25 

315 

•229 

147-74 

1316 

4671 

1^21 

1-43 

•75 

2  25 

3-14 

•228 

147-10 

1310 

4651 

1-21 

1-43 

75 

2^24 

314 

•227 

146-46 

1304 

4631 

121 

1-43 

1-74 

2-24 

3-13 

Digitized  by  VjOOQ IC 
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Table  No.  1. — Copper  Strands— co«<mtt6<Z. 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

sq.in. 

mm.« 

KUog. 
per  km. 

lb.  per 
mUe 

4610 

127 
1-20 

•1 

61 

1-74 

31 

2-24 

19 

1 

0-226 

145-82 

1299 

1-42 

3-13 

225 

145-18 

1293 

4590 

1-20 

42 

73 

2 

23 

3 

•12 

224 

144-53 

1287 

4569 

1-20 

42 

73 

2 

23 

3 

•11 

223 

143-89 

1282 

4549 

1-20 

41 

72 

2 

22 

3 

10 

222 

143-23 

1276 

4529 

1-19 

41 

72 

2 

22 

3 

10 

221 

142-59 

1270 

4508 

1-19 

41 

72 

2 

21 

3 

09 

220 

141-94 

1264 

4488 

119 

40 

72 

2 

21 

3 

08 

219 

141-29 

1258 

4467 

1-19 

40 

71 

2 

20 

3 

07 

218 

140-66 

1253 

4447 

1-18 

40 

71 

2 

20 

3 

07 

217 

140-00 

1248 

4427 

1-18 

39 

70 

2 

19 

8 

06 

216 

139-38 

1242 

4406 

1-18 

39 

70 

2 

19 

3 

05 

215 

138-72 

1236 

4386 

1-17 

39 

70 

2 

18 

3 

05 

214 

138-09 

1229 

4365 

1-17 

39 

69 

2 

17 

3 

04 

213 

137-42 

1224 

4345 

1-17 

38 

69 

2 

17 

3 

03 

. 

212 

136-78 

1218 

4325 

117 

38 

68 

2 

16 

3 

02 

211 

136-12 

1212 

4304 

116 

38 

68 

2 

16 

3 

02 

210 

135-49 

1207 

4284 

1-16 

37 

68 

2 

15 

3 

01 

209 

134-84 

1201 

4263 

116 

37 

67 

2 

15 

3 

00 

208 

134  19 

1195 

4243 

1-16 

37 

67 

2 

14 

3 

00 

207 

133-56 

1189 

4223 

1-15 

36 

66 

2 

14 

2 

99 

206 

132-91 

1184 

4202 

115 

36 

66 

2 

13 

2 

98 

205 

132-28 

1177 

4182 

1-15 

36 

65 

2 

13 

2 

97 

'204 

131-61 

1172 

4161 

1-14 

35 

65 

2 

12 

2 

97 

203 

130-98 

1166 

4141 

114 

35 

64 

2 

12 

2 

96 

•202 

130-32 

1161 

4121 

1-14 

35 

64 

2 

11 

2 

95 

201 

129-68 

1156 

4100 

1-14 

34 

64 

2 

11 

2 

95 

200 

129-03 

1150 

4080 

1-13 

34 

63 

2 

11 

2 

94 

199 

128-38 

1144 

4060 

1-13 

34 

63 

2 

10 

2 

93 

198 

127-75 

1137 

4039 

113 

33 

62 

2 

09 

2 

92 

[ 

197 

127-10 

1132 

4019 

112 

33 

62 

2 

09 

2 

92 

196 

126-48 

1126 

3998 

112 

33 

62 

2 

08 

2 

91 

* 

195 

125-82 

1120 

3978 

112 

33 

61 

2 

08 

2 

90 

194 

125-18 

1114 

3958 

1-12 

32 

61 

2 

07 

2 

89 

193 

124-51 

1109 

3937 

1-11 

32 

60 

2 

07 

2 

89 

192 

123-88 

1103 

3917 

1-11 

31 

60 

2 

06 

2 

88 

191 

123-22 

1097 

8896 

111 

31 

60 

2 

05 

2 

87 

190 

122-58 

1092 

3876 

1-10 

31 

59 

2 

05 

2 

86 

189 

121-96 

1086 

3855 

1-10 

30 

59 

2 

04 

2 

86 

188 

121-30 

1080 

3835 

1-10 

30 

59 

2 

04 

2 

85 

187 

120-66 

1075 

3815 

1-10 

29 

58 

2 

03 

2 

84 

186 

120-00 

1069 

3794 

109 

29 

58 

2 

03 

2 

83 

185 

119-39 

1063 

3774 

1-09 

29 

57 

2 

02 

2 

82 

184 

118-71 

1057 

3753 

1-09 

28 

57 

2 

02 

2 

82 

183 

118-09 

1052 

3733 

1-08 

28 

57 

2 

01 

2 

81 

182 

117-42 

1046 

3713 

1-08 

28 

56 

2 

01 

2 

80 

181 

116-79 

1040 

3692 

108 

1-27 

1-56 

2-00 

2-80 

uigiiizea  oy  x-jv^v^ 
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Table  No.  1. — Copper  Strands— continue  J. 


Cross  Section 

Weight  0 

Kilog. 
per  km. 

F  Copper 

Strand  (Diameters  in  mm.) 

sq.  in. 

•  mm.« 

lb.  per 
mile 

12Y 

91 

61 

31 

19 

1 

0-180 

11615 

1034 

3672 

1-07   1 

27 

1-55 

1-99 

2-79 

179 

115-42 

1028 

3651 

07   1 

27 

55 

99 

2-78 

178 

114-86 

1022 

3631 

07   1 

26 

54 

98 

2-77 

177 

114-20 

1017 

3610 

07   1 

26 

54 

98 

2-76 

176 

113-57 

1011 

3590 

06   1 

26 

53 

97 

2-75 

175 

112-90 

1006 

3570 

06   1 

25 

53 

97 

2-75 

174 

112-26 

1  1000 

3549 

06   1 

25 

53 

96 

2-74 

173 

111-62 

995 

3529 

05   1 

24 

52 

95 

2-73 

172 

110-98 

,  988 

3509 

05   1 

24 

52 

J 

95 

2-72 

171 

110-34 

983 

3488 

05   1 

24 

51 

94 

2-72 

170 

109-68 

,  977 

3468 

04   1 

23 

51 

94 

2-71 

169 

109-05 

971 

3447 

04   1 

23 

1 

50 

93 

2-70 

168 

108-39 

966 

3427 

04   1 

23 

1 

60 

93 

2-69 

167 

107-74 

960 

3406 

03   1 

22 

50 

92 

2-68 

166 

107-09 

954 

3386 

03   1 

22 

49 

91 

2-68 

165 

106-47 

1  948 

3366 

03   1 

22 

49 

91 

2-67 

164 

105-81 

,  943 

3345 

03   1 

21 

1 

48 

90 

2-66 

163 

105-18 

1  937 

3325 

02   1 

21 

48 

90 

2-65 

162 

104-53 

1  931 

3305 

02   1 

20 

47 

89 

2-64 

161 

103-88 

1  925 

3284 

02   I 

20 

47 

1 

89 

2-64 

160 

103-24 

,  920 

3264 

01   1 

20 

46 

1 

88 

2-63 

169 

102-58 

914 

3243 

1 

01   1 

19 

46 

87 

2-62 

158 

101-94 

'  908 

3223 

1 

01   1 

19 

45 

87 

2-61 

157 

101-30 

903 

3-203 

00   1 

19 

45 

86 

2-60 

]56 

100-64 

897 

3182 

00   1 

18 

44 

86 

2-60 

155 

100-00 

.  891 

3162 

00   1 

18 

44 

85 

2-59 

154 

99-32 

885 

3141 

99   1 

17 

44 

84 

2-58 

153 

98-70 

1  879 

3121 

99   1 

17 

43 

84 

2-57 

152 

98-02 

■  873 

3101 

99   1 

17 

43 

83 

2-56 

151 

97-40 

868 

3080 

98   1 

16 

42 

83 

2-55 

21 

150 

96-77 

i  862 

3060 

98   1 

16 

42 

83 

2-54 

19 

149 

96-11 

856 

3039 

98   1 

16 

41 

82 

2-54 

18 

148 

95-435 

1  850 

3019 

97   1 

15 

41 

1 

81 

2-53 

17 

147 

94-81 

1  845 

2999 

97   1 

15 

40 

80 

2-52 

15 

146 

94  14 

i  839 

2978 

97   1 

14 

40 

1 

80 

2-51 

13 

145 

93-515 

,  833 

2958 

96   1 

14 

39 

79 

2-50 

12 

144 

92-89 

828 

2937 

96   1 

14 

39 

1 

78 

2-49 

11 

143 

92-24 

1  822 

2917 

96   1 

13 

38 

1 

78 

2-48 

09 

142 

91-60 

1  816 

2897 

95   1 

13 

38 

1 

77 

2-47 

08 

141 

90-94 

810 

2876 

95   1 

12 

37 

1 

76 

2-47 

06 

140 

90-32 

1  804 

2856 

95   1 

12 

37 

76 

2-46 

05 

139 

89-66 

798 

2835 

94   1 

12 

36 

75 

2-45 

04 

138 

89-02 

,  793 

2815 

94   1 

11 

36 

75 

2-44 

02 

•137 

88-37 

1  787 

2795 

94   1 

11 

35 

74 

2-43 

01 

•136 

87-74 

1  781 

2774 

93   1 

10 

35 

73 

2-42 

3- 

99 

•135 

87-09 

775 

2764 

-93  1  1 

1 

10 

1-34 

1-73 

2-41 

3-98 

Digitized  by  CjOOQ iC 
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Table  No.  1.—  Copper  Strands— conhnwcd. 


Cross 

Section 
mm.' 

Weight  0 

Kilog. 
per  km. 

770 

f  Copper 



Strand  (Diameters  in  mm. 

) 

sq.  In. 

lb.  per 
mUe 

2733 

127 
0-93 

91 

61 

1-34 

37 

1-72 

19 

2-40 

7 

0 

134 

86-440 

1-10 

3-96 

133 

85 

795 

764 

2713 

92 

09 

1-33 

71 

2 

40 

3 

95 

132 

85 

150 

758 

2693 

92 

09 

1-33 

71 

2 

39 

3 

93 

131 

84 

500 

753 

2672 

92 

08 

1-32 

70 

2 

38 

3 

92 

130 

83 

860 

747 

2652 

91 

08 

132 

69 

2 

37 

3 

90 

•129 

83 

220 

741 

2631 

91 

07 

1-31 

69 

2 

36 

3 

89 

128 

82 

570 

735 

2611 

91 

07 

1-31 

68 

2 

35 

3 

88 

127 

81 

920 

730 

2591 

90 

07 

1-30 

67 

2 

34 

3 

86 

126 

81 

280 

724 

2570 

90 

06 

1  30 

67 

2 

33 

3 

85 

125 

80 

640 

718 

2550 

89 

06 

1-29 

66 

2 

32 

3 

85 

124 

79 

990 

712 

2529 

89 

05 

1-29 

65 

2 

31 

3 

82 

123 

79 

350 

707 

2509 

89 

05 

1-28 

65 

2 

30 

3 

79 

122 

78 

700 

701 

2489 

88 

05 

1-28 

64 

2 

29 

3 

78 

121 

78 

050 

695 

2468 

88 

04 

1-27 

63 

2 

29 

3 

76 

120 

77 

410 

690 

2448 

88 

04 

1-27 

63 

2 

28 

3 

75 

119 

76 

760 

684 

2427 

87 

03 

1-26 

62 

2 

27 

3 

73 

118 

76 

120 

678 

2407 

87 

03 

1-26 

61 

2 

26 

3 

72 

117 

75 

480 

672 

2386 

87 

02 

1-25 

61 

2 

25 

3 

70 

IIG 

74 

830 

667 

2366 

86 

02 

1-24 

60 

2 

24 

3 

69 

115 

74 

180 

660 

2346 

86 

01 

1-24 

59 

2 

23 

3 

67 

114 

73 

540 

655 

2325 

85 

01 

1-23 

59 

2 

22 

3 

65 

113 

72 

900 

649 

2305 

86 

01 

1-23 

58 

2 

21 

3 

63 

112 

72 

250 

643 

2284 

85 

00 

1-22 

57 

2 

20 

3 

62 

111 

71 

600 

638 

2264 

84 

00 

1-22 

57 

2 

19 

3 

61 

110 

70 

960 

632 

2244 

84 

99 

1-21 

56 

2 

18 

3 

60 

109 

70 

320 

626 

2223 

84 

99 

1-21 

55 

2 

17 

3 

57 

108 

69 

675 

620 

2203 

83 

98 

1-20 

54 

2 

16 

3 

56 

107 

69 

025 

615 

2182 

83 

98 

1  20 

54 

2 

15 

3 

54 

106 

68 

380 

609 

2162 

82 

97 

1-19 

53 

2 

14 

3 

52 

105 

67 

735 

603 

2142 

82 

97 

1-18 

52 

2 

13 

3 

51 

104 

67 

090 

597 

2121 

82 

96 

1-18 

51 

2 

12 

3 

49 

103 

66 

440 

592 

2101 

81 

96 

1-17 

1 

51 

2 

11 

3 

47 

102 

65 

800 

586 

2081 

81 

96 

117 

50 

2 

10 

3 

46 

101 

65 

155 

580 

2060 

80 

95 

1-16 

49 

2 

09 

3 

44 

100 

64 

515 

575 

2040 

80 

95 

1-16 

49 

2 

08 

3 

42 

099 

63 

860 

568 

2019 

80 

94 

115 

48 

2 

07 

3 

40 

098 

63 

220 

563 

1999 

94 

114 

47 

2 

06 

3 

39 

097 

62 

575 

557 

1978 

93 

1-14 

46 

2 

04 

3 

37 

096 

61 

920 

552 

1958 

93 

113 

45 

2 

04 

3 

35 

095 

61 

285 

546 

1938 

92 

1-13 

45 

2 

02 

3 

33 

094 

60 

640 

540 

1917 

92 

1-12 

44 

2 

01 

3 

32 

•093 

59 

996 

534 

1897 

91 

111 

43 

2 

00 

3 

30 

092 

59 

350 

529 

1877 

91 

111 

42 

1 

99 

3 

28 

091 

58 

700 

523 

1856 

90 

110 

42 

1 

98 

3 

27 

090 

58 

060 

517 

1836 

. .  1 

90 

110 

41 

1 

97 

3 

25 

•089 

57-420 

512 

1815 

•89 

109 

1-40 

1-96 

3-23 
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Table  No.  1. — Coppbb  Strands — continued. 


Cross  Section 

Weight 

of  Copper 

Strand  (Diameters  in  mm. 

) 

sq-in. 

mm.« 

KUog. 
per  km. 

lb.  per 
mile 

1795 

127 

O'i 

n           61 
J9        108 

31 

1-89     1 

19 

95 

1 

0'088 

56 

760 

506 

3-21 

087 

56 

120 

500 

1775 

'i 

J8       1-08 

1-38     1 

94 

3 

19 

086 

55 

480 

494 

1754 

17       1-07 

1-38     I 

93 

3 

17 

085 

54 

840 

489 

1734 

J7       1-06 

1  37     1 

92 

3 

16 

084 

54 

190 

483 

1713 

J7       1-06 

1-37     1 

90 

3 

14 

083 

53 

550 

477 

1693 

J6       1-05 

1^35     1 

89 

3 

12 

082 

52 

900 

471 

1673 

J6       1-05 

1-34     1 

88 

3 

10 

081 

52 

260 

466 

]052 

15       1-04 

1-34     1 

87 

3 

08 

080 

51 

610 

460 

1632 

55       1-03 

1-33     1 

86 

3 

06 

079 

50 

965 

454 

1611 

J4       103 

1-32     1 

85 

3 

04 

078 

50 

320 

448 

1591 

53       1-02 

1-31      1 

84 

3 

02 

077 

49 

680 

443 

1571 

53       101 

1^30     1 

83 

3 

00 

076 

49 

035 

437 

1550 

52       101 

1^29     1 

81 

2 

98 

075 

48 

385 

431 

1530 

52       1-00 

1-29     1 

80 

2 

96 

•074 

47 

•740 

425 

1509 

51          -99 

1-28     1 

79 

2 

•94 

073 

47 

•095 

419 

1489 

51          -99 

1-27     1 

78 

2 

92 

072 

46 

450 

414 

1469 

50         -98 

1-26     1 

76 

2 

90 

071 

45 

810 

408 

1448 

•97 

125     1 

75 

2 

88 

•070 

45 

•160 

402 

1428 

•97 

1-24     1 

74 

2 

86 

069 

44 

•515 

397 

1407 

•96 

1-23     1 

72 

2 

•84 

068 

43 

870 

391 

1387 

•95 

1-22     1 

71 

2 

82 

067 

43 

•230 

386 

1367 

•95 

1-22     1 

70 

2 

80 

066 

42 

•580 

379 

1346 

•94 

1-21     1 

69 

2 

78 

■065 

41 

935 

374 

1326 

•93 

120     1 

68 

2 

76 

•064 

41 

290 

368 

1305 

•92 

1-19     1 

66 

2 

74 

•063 

40 

650 

362 

1285 

•92 

1.18     1 

65 

2 

72 

062 

40 

000 

356 

1265 

-91 

117     1 

64 

2 

69 

061 

39 

•355 

351 

1244 

•90 

1-16     1 

62 

2 

67 

060 

38 

•710 

345 

1224 

•89 

115     1 

61 

2 

65 

059 

38 

•065 

339 

1203 

•89 

1-14     1 

59 

2 

63 

058 

37 

420 

333 

1183 

•88 

1-13     1 

58 

2 

60 

057 

36 

775 

328 

1163 

•87 

112     1 

57 

2 

58 

056 

36 

130 

322 

1142 

•86 

111     1 

55 

2 

56 

055 

35 

480 

316 

1122 

•86 

110     1 

54 

2 

54 

054 

34 

840 

310 

1101 

.85 

109     1 

53 

2 

52 

053 

34 

195 

305 

1081 

•84 

1^08     1 

51 

2 

49 

052 

33 

545 

299 

1061 

•83 

107     I 

50 

2 

47 

051 

32 

910 

293 

1040 

•82 

1-06     1 

48 

2 

44 

050 

32 

260 

287 

1020 

•  82 

105     1 

47 

2 

42 

049 

31 

615 

282 

999-8 

•81 

1-04     1 

45 

2 

40 

048 

30 

970 

276 

979-2 

•80 

1^03     1 

44 

2 

37 

047 

30 

320 

270 

958-8 

1-02     1 

43 

2 

35 

046 

29 

675 

264 

•938-4 

1-01      1 

41 

2 

32 

045 

29 

030 

259 

918  0 

-99     1 

40 

2 

30 

044 

28 

385 

253 

897-6 

. 

•98     1 

38 

2 

27 

•043 

27-745 

247 

877-2 

•97     1 

36 

2-25 
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Table  No.  1. — Coppbb  Strands — continued. 


Cross  Section 

Weight  of  Copper 

strand  (Diameters  in  n 

am.) 
19 

sq.  In. 

mm.s 
27-095 

Kilog. 
per  km. 

241 

1 
lb.  per 
mile 

856-8 

12Y      [      91             61 

3> 
0-96 

T 

0-042 

j~"        1 

1-34 

2-22 

•041         26-450 

236 

836-4 

1      , 

95 

1-33 

1  2-19 

•040     1     25-810 

230 

8160 

94 

1-32 

;  2-17 

•039 

25-160 

224 

795-6 

93 

1-30 

1  2-14 

•038 

24-515 

218 

775-2 

91 

1-28 

2-11 

•037 

23-870 

213 

754-8 

90 

1-27 

2-08 

•036 

23-225 

207 

734-4 

89 

1-25 

2-05 

•035 

22-575 

201 

714  0 

88 

1-23 

2-02 

•034 

21-935 

195 

693-6 

86 

1-21 

1-99 

•033 

21-290 

190 

673-2 

85 

1-19 

1-97 

-082 

20-645 

184 

652-8 

84 

1-18 

1-94 

•031 

20-000 

178 

632-4 

82 

1-16 

1-91 

•030 

19-355 

172 

612-0 

81 

1-14 

1-87 

•029 

18-710 

167 

591-6 

80 

1-12 

1-84 

•028 

18-065 

161 

571-2 

1-10 

1-81 

•027 

17-420 

155 

550-8 

1-08 

1-78 

•026 

16-775 

149 

530-4 

106 

1-75 

025 

16-136 

144 

510-0 

1-04 

1-71 

024 

15-485 

138 

489-6 

1-01 

1-68 

023 

14-840 

132 

469-2 

-99 

1-64 

022 

14-195 

126 

448-8 

-97 

1-61 

021 

13^550 

121 

428-4 

-95 

1-57 

020 

12-905 

115 

408-0 

•93 

1-53 

019 

12^260 

109 

387-6 

-90 

1-49 

018 

11^615 

104 

367-2 

•88 

1-45 

017 

10-970 

98 

346-8 

. 

•85 

1-41 

016 

10-320 

92 

326-4 

-83 

137 

015 

9-676 

86 

306-0 

•80 

133 

014 

9  031 

81 

285-6 

1-28 

013 

8-386 

75 

265-2 

1-24 

012 

7-740 

69 

244-8 

1-19 

Oil           7^096 

63 

224-4 

M3 

010           6-451 

57 

204-0 

1-08 

009 

5^806 

52 

183-6 

* 

103 

008 

5-161 

46 

163-2 

•97 

007 

4-516 

40       142^8 

. 

•90 

006 

3-871 

34       122^4 

•84 

005    '       3-225 

29     ;  102^0 

•77 

004           2-680 

23     ,     81  6 

003 

1-935 

17     ,     61-2 

,. 

002 

1^290 

11     '     40-8 

•001     j         -645      ' 

6         20^4 

1 

•• 

•• 

Conversion  of  mm.  to  inches,  multiply  mm.  by  0^  03937. 
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Table  No.  2.  —Copper  Strands. 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

ium.2 

sq.  in. 
1-550 

Kilog. 
per  km. 

8912 

lb.  per 
mile 

127 

91 

61 

37 

19 

T 

1000 

31618 

317 

3-74 

999 

•548 

8903 

31587 

3 

17 

3 

74 

' 

998 

546 

8894 

31556 

3 

16 

3 

74 

, 

997 

545 

8885 

31525 

3 

16 

3 

74 

^ 

1 

996 

543 

8876 

31494 

3 

16 

3 

73 

995 

542 

8867 

31442 

3 

16 

3 

73 

994 

•540 

8859 

31430 

3 

16 

3 

73 

993 

-539 

8850 

31400 

3 

16 

3 

73 

992 

537 

8841 

31368 

3 

15 

3 

73 

. 

. 

991 

536 

8832 

31336 

8 

15 

3 

72 

990 

534 

8823 

31304 

3 

15 

3 

72 

989 

.532 

8814 

31272 

8 

15 

3 

72 

988 

531 

8805 

31241 

3 

15 

8 

72 

987 

529 

8796 

31210 

3 

15 

3 

72 

986 

528 

8787 

31178 

8 

14 

3 

71 

985 

526 

8778 

31146 

8 

14 

3 

71 

984 

•525 

8769 

31113 

3 

14 

3 

71 

983 

523 

8761  • 

31081 

3 

14 

3 

71 

982 

522 

8752 

31050 

3 

14 

3 

71 

981 

520 

8743 

31019 

3 

13 

3 

70 

980 

519 

8734 

80988 

3 

18 

3 

70 

979 

•517 

8725 

30956 

8 

13 

3 

70 

978 

515 

8716 

30924 

3 

13 

3 

70 

. 

977 

514 

8707 

30892 

3 

13 

3 

70 

. 

976 

512 

8698 

80860 

3 

13 

8 

70 

975 

511 

8689 

30829 

3 

12 

3 

69 

974 

509 

8680 

30797 

3 

12 

3 

69 

973 

508 

8671 

80766 

3 

12 

8 

69 

972 

506 

8663 

30784 

3 

12 

3 

69 

971 

•505 

8654 

30702 

8 

12 

3 

69 

970 

•508 

8645 

30670 

3 

12 

3 

68  1  . 

969 

501 

8636 

30689 

3 

12 

3 

68  1  . 

968 

500 

8627 

30607 

8 

11 

8 

68  1  . 

967 

498 

8618 

30575 

3 

11 

3 

68  1  . 

' 

966 

497 

8609 

80544 

3 

11 

8 

68  1  . 

965 

495 

8600 

30512 

3 

11 

3 

68  1  . 

964 

494 

8591 

30480 

3 

11 

3 

67 

. 

I 

963 

492 

8582 

30448 

3 

11 

3 

67 

t 

1 

962 

491 

8573 

30417 

3 

11 

8 

67 

, 

, 

961 

489 

8564 

30385 

3 

10 

3 

67   , 

960 

488 

8556 

30858 

8 

10 

8 

66   . 

959 

486 

8547 

80822 

3 

10 

8 

m 

1 

958 

484 

8538 

30290 

8 

10 

8 

66 

957 

483 

8529 

80259 

8 

10 

3 

66 

956 

1-481 

8520 

80227 

8-10 

8-66 

1 

• 
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Cross  Section 


Table  No.  2.— Copper  Strands — continued. 


Strand  (Diameters  in  nun.) 


mm.2 

sq 

955 

954 

953 

952 

951 

950 

949 

948 

947 

946 

945 

944 

943 

942 

941 

940 

939 

938 

937 

93G 

935 

934 

933 

932 

931 

930 

929 

928 

927 

926 

925 

924 

923 

922 

921 

920 

919 

918 

917 

916 

915 

914 

913 

912 

911 

•480 
•478 
•477 
•475 
•474 
•472 
•470 
•469 
•467 
•466 
•464 
•463 
•461 
•460 
•458 
•457 
•455 
•453 
•452 
•450 
•449 
•447 
•446 
•444 
•443 
•441 
•439 
•438 
•436 
•435 
•433 
•432 
•430 
•429 
•427 
•426 
•424 
•422 
•421 
•419 
•418 
•416 
•415 
•413 
•412 


Weight  0 
Kilog. 

f  Copper 

lb.  per 
mile 

per  km. 

8511 

30195 

8502 

30163 

8493 

30132 

8484 

30100 

8475 

30069 

8466 

30038 

8458 

30006 

8449 

29974 

8440 

29943 

8431 

29911 

8422 

29879 

8413 

29848 

8404 

29816 

8395 

29785 

8386 

29753 

8377 

29722 

8368 

29690 

8359 

29659 

8351 

29627 

8342 

29595 

8333 

29564 

8324 

29532 

8315 

29500 

8306 

29469 

8297 

29437 

8288 

29405 

8279 

29374 

8270 

29342 

8261 

29310 

8253 

29279 

8244 

29247 

8235 

29216 

8226 

29184 

8217 

29152 

8208 

29121 

8199 

29089 

8190 

29057 

8181 

29026 

8172 

28994 

8163 

28962 

8155 

28931 

8146 

28899 

8137 

28867 

8128 

28835 

8119 

28804 

•09 
•09 
•09 
•09 
•09 
•09 
•08 
•08 
•08 
•08 
•08 
•08 
•07 
•07 
•07 
•07 
•07 
•07 
•07 
•06 
•06 
•06 
•06 
•06 
•06 
•05 
•05 
•05 
•05 
•05 
•05 
•04 
•04 
•04 
•04 
•04 
•04 
•03 
•03 
•03 
•03 
•03 
•03 
•02 
•02 


•65 
•65 
•65 
•65 
•65 
•65 
•64 
•64 
•64 
•64 
•64 
•63 
•63 
•63 
•63 
•63 
•62 
•62 
•62 
•62 
•62 
•62 
•61 
•61 
•61 
•61 
•61 
•60 
•60 
•60 
•60 
•60 
•59 
•59 
•59 
•59 
•58 
•58 
•58 
•58 
•58 
•58 
•57 
•57 
•57 
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Table  No.  2. — Copper  Strands— con<«wu«cf. 


910 
909 
908 
907 
906 
905 
901 
903 
902 
901 
900 
899 
898 
897 
896 
895 
894 
893 
892 
891 
890 
889 
888 
887 
886 
885 
884 
883 
882 
881 
880 
879 
878 
877 
876 
875 
874 
873 
872 
871 
870 
869 
868 
867 
866 


•410 
•408 
•407 
•405 
•404 
•402 
•401 
•399 
•398 
•396 
•395 
•393 
•391 
•390 
•388 
•387 
•385 
•384 
•382 
•381 
•379 
•377 
•376 
•374 
•373 
•371 
•370 
•368 
•367 
•365 
•364 
•362 
•360 
•359 
•357 
•356 
•354 
•353 
•351 
•350 
•348 
•346 
•345 
•343 
•342 


Weight  of  Copper 


Kilog. 
per  km. 


8110 
8101 
8092 
8083 
8074 
8065 
8056 
8048 
8039 
8030 
8021 
8012 
8003 
7994 
7985 
7976 
7967 
7958 
7950 
7911 
7932 
7923 
7914 
7905 
7896 
7887 
7878 
7869 
7860 
7852 
7843 
7834 
7825 
7816 
7807 
7798 
7789 
7780 
7771 
7762 
7753 
7745 
7736 
7727 
7718 


lb.  per 
mile 


28772 
28741 
28709 
28677 
28646 
28614 
28583 
28552 
28520 
28489 
28458 
28426 
28395 
28363 
28331 
28300 
28268 
28236 
28205 
28173 
28142 
28110 
28079 
28017 
28015 
27983 
27951 
27919 
27887 
27855 
27823 
27792 
27760 
27728 
27697 
27665 
27634 
27602 
27571 
27510 
27508 
27477 
27445 
27413 
27382 


Strand  (Diameters  in  mm.) 


•02 

3^ 

•02 

3- 

•02 

3^ 

•02 

3^ 

•01 

3- 

•01 

3- 

•01 

3- 

•01 

3- 

•01 

3- 

•00 

3^ 

•00 

3- 

•00 

3- 

•00 

3- 

•00 

3- 

•00 

3- 

■00 

3^ 

•99 

3^ 

•99 

3- 

•99 

3- 

•99 

3- 

•99 

3^ 

•98 

3^ 

•98 

3- 

•98 

3^ 

•98 

3^ 

•98 

3^ 

•98 

3- 

•97 

3- 

•97 

3- 

•97 

3^ 

•97 

3^ 

•97 

3- 

•97 

3^ 

•96 

3^ 

•96 

3^ 

•96 

3^ 

•96 

3^ 

•96 

3. 

•96 

3^ 

•95 

3^ 

•95 

3- 

•95 

3^ 

•95 

3^ 

•95 

3^ 

•95 

3^ 

•57 
•57 
•56 
•56 
•56 
•56 
•56 
•56 
•55 
•55 
•55 
•55 
•54 
•54 
•54 
•54 
•54 
•54 
•53 
•53 
•53 
•53 
•53 
•52 
•52 
•52 
•52 
•52 
•51 
•51 
•51 
•51 
•51 
•50 
•50 
•50 
•50 
.50 
•49 
•49 
•49 
•49 
•49 
•48 
•48 


61  37 
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Table  No.  2. — Copper  Strands — continued. 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mm.« 

sq.  in. 
1-340 

Kilog. 
per  km. 

lb.  per 
mile 

27350 

12t 

2-95 

91 

3-48 

61 

37 

19 

1 

865 

7709 

864 

.339 

7700 

27318 

2 

94 

3 

48 

863 

337 

7691 

27287 

2 

94 

3 

48 

862 

336 

7681 

27255 

2 

94 

3 

47 

861 

334 

7673 

27224 

2 

94 

3 

47 

860 

333 

7664 

27192 

2 

94 

3 

47 

859 

331 

7655 

27161 

2 

93 

3 

47 

858 

329 

7647 

27129 

2 

93 

3 

46 

857 

328 

7638 

27098 

2 

93 

3 

46 

856 

326 

7629 

27066 

2 

93 

3 

46 

, 

855 

325 

7620 

27034 

2 

93 

3 

46 

854 

323 

7611 

27003 

2 

93 

3 

46 

853 

322 

7602 

26971 

2 

92 

3 

45 

852 

320 

7593 

26940 

2 

92 

3 

45 

851 

319 

7584 

26908 

2 

92 

3 

45 

4-21 

850 

317 

7575 

26876 

2 

92 

3 

45 

4-21 

849 

315 

7566 

26845 

2 

92 

3 

45 

4-21 

848 

314 

7557 

26813 

2 

92 

3 

44 

4-21 

847 

312 

7549 

26781 

2 

91 

3 

44 

4-21 

846 

311 

7540 

26749 

2 

91 

3 

44 

4-20 

845 

309 

7531 

26718 

2 

91 

3 

44 

4-20 

844 

308 

7522 

26686 

2 

91 

3 

44 

4-20 

843 

306 

7513 

26654 

2 

91 

3 

43 

4-20 

842 

305 

7504 

26622 

2 

91 

3 

43 

4-19 

841 

•303 

7495 

26590 

2 

90 

3 

43 

4-19 

840 

302 

7486 

26558 

2 

90 

3 

43 

4-19 

839 

300 

7477 

26527 

2 

90 

3 

43 

4-18 

. 

838 

298 

7468 

26495 

2 

90 

3 

42 

4-]8 

. 

837 

297 

7459 

26463 

2 

90 

3 

42 

4-18 

836 

295 

7450 

26432 

2 

90 

3 

42 

4-18 

835 

294 

7442 

26400 

2 

89 

3 

42 

4-17 

834 

292 

7433 

26369 

2 

89 

3 

42 

4-17 

. 

833 

291 

7424 

26337 

2 

89 

3 

41 

417 

. 

832 

289 

7415 

26306 

2 

89 

3 

41 

4-17 

831 

288 

7406 

26274 

2 

89 

3 

41 

4-16 

830 

286 

7397 

26243 

2 

88 

3 

41 

4-16 

829 

284 

7388 

26211 

2 

88 

3 

41 

4-16 

828 

283 

7379 

26180 

2 

88 

3 

40 

4-16 

i   . 

827 

281 

7370 

26148 

2 

88 

3 

40 

415 

.   1   . 

826 

280 

7361 

26116 

2 

88 

3 

40 

415 

1 

825 

278 

7352 

26085 

2 

88 

3 

40 

415 

1   . 

824 

277 

7344 

26053 

2 

87 

3 

40 

4-15 

, 

823 

275 

7335 

26022 

2 

87 

3 

39 

414 

. 

822 

274 

7326 

25990 

2 

87 

3 

39 

414 

. 

821 

1-272 

7317 

25959 

2-87 

3-39 

4-14 

' 

• 

• 
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Table  No.  2. — Copper  Strands — continued. 

Cross  SecUon 

Weight  0 

Kilog. 
per  km. 

f  Copper 

lb.  per 
mile 

25928 

Strand  (Diameters  in  mm.) 

mm.s 

sq.  In. 
1-271 

127 

2-87 

91 

61 

37 

19 

7 

820 

7308 

3-39 

4-14 

819 

269 

7299 

25896 

2 

87 

3 

39 

13 

818 

267 

7290 

25864 

2 

86 

3 

38 

13 

. 

817 

266 

7281 

25833 

2 

86 

3 

38 

13 

816 

264 

7272 

25801 

2 

86 

3 

38 

13 

815 

263 

7263 

25770 

2 

86 

3 

38 

13 

814 

261 

7254 

25738 

2 

86 

3 

38 

12 

813 

260 

7245 

25707 

2 

85 

3 

37 

12 

812 

258 

7237 

25675 

2 

85 

3 

37 

12 

811 

257 

7228 

25643 

2 

85 

3 

37 

12 

810 

255 

7219 

25612 

2 

85 

3 

87 

11 

809 

253 

7210 

25580 

2 

85 

3 

36 

11 

808 

252 

7201 

25549 

2 

85 

3 

36 

11 

807 

250 

7192 

25518 

2 

84 

3 

36 

10 

806 

249 

7183 

25486 

2 

84 

8 

36 

10 

805 

247 

7174 

25454 

2 

84 

3 

36 

10 

804 

246 

7165 

25422 

2 

84 

3 

35 

10 

803 

244 

7156 

25391 

2 

84 

3 

35 

09 

802 

243 

7147 

25359 

2 

84 

3 

35 

09 

801 

241 

7139 

25327 

2 

83 

3 

35 

09 

800 

240 

7130 

25295 

2 

83 

3 

35 

09 

^ 

799 

238 

7121 

25264 

2 

83 

3 

34 

08 

798 

236 

7112 

25232 

2 

83 

3 

34 

08 

797 

235 

7103 

25200 

2 

83 

3 

34 

08 

796 

233 

7094 

25168 

2 

83 

3 

34 

08 

795 

232 

7085 

25137 

2 

82 

3 

34 

07 

794 

230 

7076 

25105 

2 

82 

3 

33 

07 

. 

793 

229 

7067 

25073 

2 

82 

3 

33 

07 

. 

792 

227 

7058 

25042 

2 

82 

3 

33 

07 

791 

226 

7049 

25010 

2 

82 

3 

33 

06 

790 

224 

7041 

24979 

2 

81 

3 

32 

06 

789 

222 

7032 

24947 

2 

81 

3 

32 

06 

788 

221 

7023 

24915 

2 

81 

3 

32 

06 

787 

219 

7014 

24884 

2 

8L 

3 

32 

05 

786 

218 

7005 

24852 

2 

81 

3 

32 

06 

785 

216 

6996 

24820 

2 

81 

3 

31 

05 

784 

215 

6987 

24789 

2 

80 

3 

31 

05 

783 

213 

6978 

24757 

2 

80 

3 

31 

04 

782 

212 

6969 

24726 

2 

80 

3 

31 

04 

' 

781 

210 

6960 

24694 

2 

80 

3 

31 

04 

780 

209 

6951 

24663 

2 

80 

3 

30 

03 

779 

207 

6942 

24631 

2 

79 

3 

30 

03 

778 

205 

6934 

24600 

2 

79 

3 

30 

03 

777 

204 

6925 

24569 

2 

79 

3 

30 

4 

03 

776 

1-202 

6916 

24537 

2-79 

3-30 

402 
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Table  No.  2.— Copper  Strands — continued. 


Gross  Section 


Weight  of  Copper 


xnin.3 

sq.  in. 
1-201 

Kllog. 
I)erkm. 

6907 

lb.  per 
mile 

775 

24605 

774 

1199 

6898 

24473 

773 

1-198 

6890 

24441 

772 

1-196 

6880 

24410 

771 

1-195 

6871 

24378 

770 

1-193 

6862 

24347 

769 

1-191 

6853 

24315 

768 

1-190 

6844 

24283 

767 

1-188 

6836 

24252 

766 

1-187 

6827 

24220 

765 

1-185 

6818 

24188 

764 

1-184 

6809 

24157 

763 

1-182 

6800 

24125 

762 

1181 

6791 

24094 

761 

1-179 

6782 

24062 

760 

1-178 

6773 

24030 

759 

1-176 

6764 

23999 

758 

1-174 

6755 

23967 

757 

1-173 

6746 

23936 

756 

1171 

6738 

23904 

755 

1-170 

6729 

23873 

754 

1-168 

6720 

23841 

753 

1-167 

6711 

23810 

752 

1165 

6702 

23778 

751 

1164 

6693 

23746 

750 

1162 

6684 

23714 

749 

1-160 

6675 

23683 

748 

1-159 

6666 

23651 

747 

1157 

6657 

23620 

746 

1156 

6648 

23588 

745 

1-164 

6639 

23557 

744 

1-153 

6631 

23525 

743 

1151 

6622 

23493 

742 

1-150 

6613 

23461 

741 

1-148 

6604 

23430 

740 

1147 

6595 

23398 

739 

1-145 

6586 

23367 

738 

1-143 

6677 

23335 

737 

1-142 

6568 

23303 

736 

1-140 

6559 

23271 

735 

1-139 

6550 

23240 

734 

1137 

6541 

23208 

733 

1-136 

6533 

23176 

732 

1-134 

6524 

23144 

731 

1-133 

6515 

23112 

Strand  (Diameters  in  mm.) 


127  91  61  Z1 


•79 
•78 
•78 
•78 
•78 
•78 
-78 
-77 
-77 
•77 
•77 
•77 
•76 
-76 
-76 
-76 
•76 
•76 
-75 
•75 
-75 
•75 
•75 
-75 
-74 
-74 
-74 
-74 
•74 
-74 
-73 
-73 
•73 
•73 
•73 
-72 
-72 
-72 
-72 
-72 
-71 
-71 
•71 
-71 
-71 


3-29 
3-29 
329 
3-29 
3^28 
3-28 
3-28 
3^28 
28 
27 
27 
27 
27 
27 
3-26 
3-26 
3-26 
3^26 
3-25 
325 
3-25 
3-25 
3-25 
324 
324 
324 
•3-24 
3-24 
3-23 
3-23 
3-23 
3-23 
3-22 
3-22 
3-22 
3-22 
3-21 
3-21 
321 
3-21 
3-21 
3-20 
3-20 
320 
320 


•02 
•02 
•02 
•01 
•01 
•01 
•01 
•00 
•00 
•00 
•00 
-99 
-99 
•99 
-98 
•98 
-98 
-98 
•97 
-97 
-97 
•97 
•96 
-96 
•96 
•96 
-95 
-95 
-95 
•95 
•94 
•94 
•94 
•94 
•93 
-93 
•93 
•92 
-92 
•92 
•92 
•91 
•91 
•91 
•91 
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Table  No.  2. — Copper  Strands — cantintied. 


Cross 

Section 
sq.  in. 

1131 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mm.s 

Kilog. 
per  km. 

lb.  per 
mile 

121 

91 

61 

31 

09 

1 

730 

6506 

23080 

2-71 

3-20 

3-90 

729 

1129 

6497 

23049 

2 

70 

3 

19 

3 

90 

728 

1-128 

6488 

23017 

2 

70 

3 

19 

3 

90 

727 

1126 

6479 

22985 

2 

70 

3 

19 

3 

90 

726 

1125 

6470 

22954 

2 

70 

3 

19 

3 

89 

' 

725 

1123 

6461 

22922 

2 

70 

3 

19 

3 

89 

724 

1122 

6452 

22890 

2 

69 

3 

18 

3 

89 

723 

1120 

6413 

22859 

2 

69 

3 

18 

3 

88 

722 

1119 

6435 

22828 

2 

69 

3 

18 

3 

88 

721 

1117 

6426 

22797 

2 

69 

3 

18 

3 

88 

720 

1116 

6417 

22766 

2 

69 

3 

17 

3 

88 

719 

1114 

6408 

22734 

2 

68 

3 

17 

3 

87 

718 

1112 

6399 

22702 

2 

68 

3 

17 

3 

87 

717 

1111 

6390 

22670 

2 

68 

3 

17 

3 

87 

716 

1109 

6381 

22639 

2 

68 

3 

17 

3 

87 

715 

1108 

6372 

22607 

2 

68 

3 

16 

3 

86 

714 

1106 

6363 

22675 

2 

68 

3 

16 

3 

86 

713 

1105 

6354 

22544 

2 

67 

3 

16 

3 

86 

712 

1103 

6345 

22513 

2 

67 

3 

16 

3 

86 

711 

1102 

6336 

22481 

2 

67 

3 

15 

3 

85 

710 

1-100 

6328 

22450 

2 

67 

3 

15 

3 

85 

709 

1-098 

6319 

22418 

2 

67 

3 

15 

3- 

85 

708 

1-097 

6310 

22386 

2 

66 

3 

15 

3 

84 

707 

1095 

6301 

22354 

2 

66 

3 

14 

3 

84 

706 

1094 

6292 

22323 

2 

66 

3 

14 

3 

84 

705 

1092 

6283 

22291 

2 

66 

3 

14 

3 

84 

704 

1091 

6274 

22259 

2 

66 

3 

14 

3 

83 

703 

1-089 

6265 

22227 

2 

65 

3 

14 

3 

83 

702 

1-088 

6256 

22196 

2 

65 

3 

13 

3 

83 

701 

1-086 

6247 

22165 

2 

65 

3 

13 

3 

82 

700 

1-085 

6238 

22133 

2 

65 

3 

13 

3 

82 

699 

1-083 

6230 

22102 

2 

65 

3 

13 

3 

•82 

698 

1-081 

6221 

22070 

2 

65 

3 

13 

3 

82 

697 

1080 

6212 

22038 

2 

64 

3 

12 

3 

81 

696 

1-078 

6203 

22007 

2 

64 

3 

12 

3 

81 

695 

1-077 

6194 

21975 

2 

64 

3 

12 

3 

81 

694 

1-075 

6185 

21944 

2 

64 

3 

12 

3 

81 

693 

1074 

6176 

21912 

2 

64 

3 

11 

3 

80 

692 

1-072 

6167 

21880 

2 

63 

3 

11 

3 

80 

691 

1071 

6158 

21849 

2 

63 

3 

11 

3 

80 

690 

1069 

6149 

21817 

2 

63 

3 

11 

3 

79  !  . 

689 

1-067 

6140 

21785 

2 

63 

3 

11 

3 

79 

688 

1066 

6131 

21754 

2 

63 

3 

10 

3 

79 

687 

1-064 

6123 

21722 

2 

62 

3 

10 

3 

79 

686 

1063 

6114 

21690 

2-62 

3-10 

3-78  '  . 

_   1 
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Table  No.  2. — Coppeb  Strands— conh*ntt€fL 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mm.« 

sq.  In. 
1061 

Kilog. 
per  km. 

6105 

lb.  per 
mUe 

21659 

127 

91 

61 

3-78 

37 

19 

7 

685 

2-62 

3 

10 

684 

•060 

6096 

21627 

2 

62 

3 

09 

3 

78 

. 

683 

058 

6087 

21596 

2 

62 

3 

09 

3 

78 

. 

682 

057 

6078 

21564 

2 

62 

3 

09 

3 

77 

. 

681 

055 

6069 

21532 

2 

61 

3 

09 

3 

77 

680 

054 

6060 

21501 

2 

61 

3 

09 

3 

77 

' 

679 

052 

6051 

21469 

2 

61 

3 

08 

3 

76 

. 

678 

050 

6042 

21437 

2 

61 

3 

08 

3 

76 

, 

677 

049 

6033 

21406 

2 

61 

3 

08 

3 

76 

.  1  . 

• 

676 

047 

6025 

21374 

2 

60 

3 

08 

3 

76  ^  . 

675 

046 

6016 

21342 

2 

60 

3 

07 

3 

75 

674 

044 

6007 

21311 

2 

60 

3 

07 

3 

75 

673 

043 

5998 

21279 

2 

60 

3 

07 

3 

75 

672 

041 

5989 

21247 

2 

60 

3 

07 

3 

75 

671 

040 

5980 

21216 

2 

59 

3 

06 

3 

74 

• 

670 

038 

5971 

21184 

2 

59 

3 

06 

3 

74 

669 

036 

5962 

21152 

2 

59 

3 

06 

3 

74 

668 

035 

5953 

21121 

2 

59 

3 

06 

3 

73 

667 

033 

5q44 

21089 

m5s 

2 

59 

3 

06 

3 

73 

666 

032 

5935 

2 

58 

3 

05 

3 

73 

665 

030 

5927 

21026 

2 

58 

3 

05 

3 

73 

664 

029 

5918 

20994 

2 

58 

3 

05 

3 

72 

. 

663 

027 

5909 

20963 

2 

58 

3 

05 

3 

72 

. 

662 

026 

5900 

20931 

2 

58 

3 

04 

3 

72 

* 

661 

024 

5891 

20900 

2 

57 

3 

04 

3 

71 

660 

023 

5882 

20868 

2 

57 

3 

04 

3 

71 

659 

021 

5873 

20836 

2 

57 

3 

04 

3 

71 

658 

019 

5864 

20805 

2 

57 

3 

03 

3 

71 

657 

018 

5855 

20773 

2 

57 

3 

03 

3 

70 

656 

016 

5846 

20742 

2 

56 

3 

03 

3 

70 

655 

015 

5837 

20710 

2 

56 

3 

0:^ 

3 

70 

654 

013 

5828 

20679 

2 

56 

3 

03 

3 

69 

.   '   .  . 

653 

012 

5820 

20647 

2 

56 

3 

02 

3 

69 

652 

010 

5811 

20616 

2 

56 

3 

02 

3 

69 

651 

009 

5802 

20584 

2 

56 

3 

02 

3 

69 

650 

007 

5793 

20552 

2 

55 

3 

02 

3 

68 

, 

649 

005 

5784 

20521 

2 

55 

3 

01 

3 

68 

648 

004 

5775 

20489 

2 

55 

3 

01 

3 

68 

'.      1  ','. 

647 

002 

5766 

20458 

2 

55 

3 

01 

3 

68 

646 

001 

5757 

20427 

2 

55 

3 

01 

3 

67 

1 

645 

999 

5748 

20395 

2 

54 

3 

00 

3 

67 

644 

998 

5739 

20364 

2 

54 

3 

00 

3 

67 

643 

996 

5730 

20332 

2 

54 

3 

00 

3 

66 

• 

642 

995 

5722 

20301 

2 

54 

3 

00 

3 

66 

641 

•993 

5713 

20269 

2-54 

3-00 

3-66 

• 
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Table  No. 

2.— Copper  Strands- 

-continued 

Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mm.« 

sq.  in. 

KUog. 
per  km. 

lb.per 
mile 

20237 

127 
2-53 

91 

61 

37 

19 

7 

640   0 

•992 

5704 

2-99 

3-66 

639 

•990 

5695 

20206 

2 

53 

2 

99 

3 

65 

638 

•988 

5686 

20174 

2 

53 

2 

99 

3 

65 

637 

987 

5677 

20143 

2 

53 

2 

99 

8 

65 

636 

985 

5668 

20111 

2 

53 

2 

98. 

3 

64 

635 

•984 

5659 

20079 

2 

52 

2 

98 

3 

64 

634 

982 

5650 

20047 

2 

52 

2 

98 

3 

64 

633 

981 

5641 

20015 

2 

52 

2 

98 

3 

63 

632 

979 

5632 

19983 

2 

52 

2 

97 

3 

63 

631 

978 

5624 

19951 

2 

52 

2 

97 

3 

63 

630 

976 

5615 

19919 

2 

51 

2 

97 

3 

63 

629 

974 

5606 

19888 

2 

51 

2 

97 

3 

62 

628 

973 

5597 

19856 

2 

51 

2 

96 

3 

62 

627 

971 

5588 

19825 

2 

51 

2 

96 

3 

62 

626 

970 

5579 

19793 

2 

51 

2 

96 

3 

62 

625 

968 

5570 

19761 

2 

50 

2 

96 

3 

61 

624 

967 

5561 

19730 

2 

io 

2 

96 

3 

61 

623 

965 

5552 

19698 

2 

50 

2 

95 

3 

61 

622 

964 

5543 

19667 

2 

50 

2 

95 

3 

60 

621 

962 

5534 

19635 

2 

50 

2 

95 

3 

60 

620 

961 

5525 

19604 

2 

49 

2 

95 

3 

60 

619 

959 

5517 

19572 

2 

49 

2 

94 

3 

59 

618 

957 

5508 

19541 

2 

49 

2 

94 

3 

59 

617 

956 

5499 

19509 

2 

49 

2 

94 

3 

59 

616 

954 

5490 

19478 

2 

49 

2 

94 

3 

59 

615 

953 

5481 

19446 

2 

48 

2 

93 

3 

58 

614 

951 

5472 

19414 

2 

48 

2 

93 

3 

58 

613 

950 

5463 

19383 

2 

48 

2 

93 

3 

58 

612 

948 

5454 

19351 

2 

48 

2 

93 

3 

57 

611 

947 

5445 

19319 

2 

47 

2 

92 

3 

57 

610 

945 

5436 

19288 

2- 

47 

2 

92 

3 

57 

609 

943 

5427 

19256 

2 

47 

2 

92 

3 

57 

608 

942 

5419 

19225 

2 

47 

2 

92 

3 

56 

607 

940 

5410 

19193 

2 

47 

2 

91 

3 

56 

. 

606 

939 

5401 

19161 

2 

46 

2 

91 

3 

56 

605 

937 

5392 

19130 

2 

46 

2 

91 

3 

55 

604 

936 

5383 

19098 

2 

46 

2 

91. 

3 

55 

603 

934 

5374 

19066 

2 

46 

2 

91 

3 

55 

602 

933 

5365 

19035 

2 

46 

2 

90 

3 

54 

601 

931 

5356 

19003 

2 

45 

2 

90 

3 

54 

600 

930 

5347 

18971 

2 

45 

2 

90 

3 

54 

599 

928 

5338 

18940 

2 

45 

2 

90 

3 

54 

598 

926 

5329 

18908 

2 

45 

2 

89 

3 

53 

597 

925 

5321 

18876 

2 

45 

2 

89 

3 

•53 

596 

923 

5312 

18845 

2-45 

2-89 

3-53 
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Table  No.  2.— Coppbb  STRAm>6— continued 

CroBsSec 

tion 
bq.  In. 

Weight  of  Copper 

Kilog.   lb.  per 
per  km.    mile 

127 

Strand  (Diameters  in  mm.) 

1 
mm.s 

n 

61 

3-52 

37 

19 

7 

595   0 

922 

5303 

18813 

2-44 

2-89 

594 

920 

5294 

18782 

2 

44 

2 

88 

3 

52 

593 

919 

5285 

18750 

2 

44 

2 

88 

3 

52 

592 

917 

5276 

18719 

2 

44 

2 

88 

3 

52 

591 

916 

5267 

18687 

2 

44 

2 

88 

3 

51 

590 

914 

5258 

18656 

2 

43 

2 

87 

3 

51 

589 

912 

5249 

18624 

2 

43 

2 

87 

8 

51 

588 

911 

5240 

18592 

2 

48 

2 

87 

3 

50 

587 

909 

5231 

18561 

2 

43. 

2 

87 

3 

50 

586 

908 

5222 

18529 

2 

42 

2 

86 

3 

50 

585 

906 

5214 

18498 

2 

42 

2 

86 

3 

49 

584 

905 

5205 

18466 

2 

42 

2 

86 

3 

49 

583 

903 

5196 

18434 

2 

42 

2 

86 

3 

49 

582 

902 

5187 

18392 

2 

42 

2 

85 

3 

49 

581 

900 

5178 

18360 

2 

41 

2 

85 

3 

48 

580 

899 

5169 

18338 

2 

41 

2 

85 

3 

48 

579 

897 

5160 

18307 

2 

41 

2 

85 

3 

48 

578 

895 

5151 

18276 

2 

41 

2 

84 

3 

47 

577 

894 

5142 

18244 

2 

40 

2 

84 

3 

47 

576 

892 

5133 

18213 

2 

40 

2 

84 

3 

47 

575 

891 

5124 

18181 

2 

40 

2 

84 

3 

46 

574 

889 

5116 

18]49 

2 

40 

2 

83 

3 

46 

573 

888 

5107 

18118 

2 

40 

2 

83 

3 

46 

572 

886 

5098 

18086 

2 

39 

2 

83 

3 

45 

571 

885 

5089 

18055 

2 

39 

2 

83 

3 

45 

570 

883 

5080 

18023 

2 

39 

2 

82 

3 

•45 

569 

881 

5071 

17991 

2 

39 

2 

82 

3 

45 

568 

880 

5062 

17960 

2 

39 

2 

82 

3 

44 

567 

878 

5053 

17928 

2 

38 

2 

82 

3 

44 

566 

877 

5044 

17896 

2 

38 

2 

81 

8 

44 

565 

875 

5035 

17865 

2 

38 

2 

81 

3 

43 

56^ 

874 

5026 

17833 

2 

38 

2 

81 

3 

43 

563 

872 

5017 

17802 

2 

38 

2 

81 

3 

•43 

562 

871 

5009 

17770 

2 

38 

2 

80 

3 

43 

561 

869 

5000 

17739 

2 

37 

2 

80 

3 

42 

560 

868 

4991 

17708 

2 

37 

2 

80 

3 

•42 

559 

866 

4982 

17676 

2 

37 

2 

80 

3 

42 

558 

864 

4973 

17645 

2 

37 

2 

79 

3 

41 

557 

863 

4964 

17613 

2 

36 

2 

79 

3 

41 

556 

861 

4955 

17581 

2 

36 

2 

79 

3 

41 

555 

860 

4946 

17560 

2 

36 

2 

79 

3 

40 

554 

858 

4937 

17518 

2 

36 

2 

78 

3 

40 

553 

857 

4928 

17486 

2 

35 

2 

78 

3 

40 

552 

855 

4919 

17454 

2 

35 

2 

78 

3 

89 

551 

854 

4911 

17422 

2-35 

2-78 

3-39 

-^:^ 
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Table  No.  2. — Copper  Straitdb— continued. 


Cross  Section 

Weight  of  Copper 

Strand  (  Di&meters  in  mm.) 

mm.'    e 

iq.  in. 

Kilog. 
per  km. 

lb.  per 
mile 

127 

91 

2-77 

61 

3-39 

31 

19 

1 

550   0 

852 

4902 

17390 

2-35 

549 

850  . 

4893 

17359 

2 

35 

2 

77 

3 

39 

548 

849 

4884 

17327 

2 

34 

2 

77 

3 

38 

547 

847 

4875 

17295 

2 

34 

2 

77 

3 

38 

546 

846 

4866 

17264 

2 

34 

2 

76 

3 

38 

545 

844 

4857 

17232 

2 

34 

2 

76 

3 

37 

544 

843 

4848 

17201 

2 

33 

2 

76 

3 

37 

543 

841 

4839 

17169 

2 

33 

2 

76 

3 

37 

542 

840 

4830 

17138 

2 

33 

2 

75 

3 

36 

541 

838 

4821 

17106 

2 

33 

2 

75 

3 

36 

540 

837 

4813 

17075 

2 

33 

2 

75 

3 

36 

539 

835 

4804 

17043 

2 

32 

2 

75 

3 

35 

538 

833  . 

4795 

17011 

2 

32 

2 

74 

3 

35 

537 

832 

4786 

16980 

2 

32 

2 

74 

3 

35 

536 

830 

4777 

16948 

2 

32 

2 

74 

3 

35 

. 

535 

829 

4768 

16916 

2 

32 

2 

74 

3 

34 

. 

534 

827 

4759 

16885 

2 

31 

2 

73 

3 

34 

533 

826 

4750 

16853 

2 

31 

2 

73 

3 

34 

532 

824 

4741 

16822 

2 

31 

2 

73 

3 

33 

531 

823 

4732 

16790 

2 

31 

2 

73 

3 

33 

530 

821 

4723 

16758 

2 

31 

2 

72 

3 

33 

. 

529 

819 

4714 

16727 

2 

30 

2 

72 

3 

32 

528 

818 

4706 

16695 

2 

30 

2 

72 

3 

32 

527 

816 

4697 

16663 

2 

30 

2 

72 

3 

32 

526 

815 

4688 

16632 

2 

30 

2 

71 

3 

31 

525 

813 

4679 

16600 

2 

30 

2 

71 

3 

31 

524 

812 

4670 

16569 

2 

29 

2 

71 

3 

31 

523 

810 

4660 

16537 

2 

29 

2 

70 

3 

30 

522 

809 

4652 

16505 

2 

29 

2 

•70 

3 

30 

621 

807 

4643 

16474 

2 

29 

2 

70 

3 

30 

520 

806  . 

4634 

16442 

2 

28 

2 

70 

3 

29 

519 

804 

4625 

16411 

2 

28 

2 

69 

3 

29 

518 

802 

4616 

16379 

2 

28 

2 

69 

3 

29 

517 

801 

4608 

16347 

2 

28 

2 

69 

3 

28 

516 

799 

4599 

16316 

2 

28 

2 

69 

3 

28 

21 

515 

798 

4590 

16284 

2 

27 

2 

68 

3 

28 

21 

514 

796 

4581 

16253 

2 

27 

2 

68 

3 

28 

21 

513 

795 

4572 

16221 

2 

27 

2 

68 

3 

27 

20 

512 

793 

4563 

16190 

2 

27 

2 

68 

3 

27 

20 

511 

792 

4554 

16158 

2 

27 

2 

67 

3 

27 

19 

510 

790 

4545 

16127 

2 

26 

2 

67 

3 

26 

19 

509 

788 

4536 

16095 

2 

26 

2 

67 

3 

26 

19 

508 

787 

4527 

16064 

2 

26 

2 

66 

3 

26 

18 

507 

785 

4518 

16032 

2 

26 

2 

66 

3 

25 

18 

506 

•784  . 

4510 

16001 

2-26 

2-66 

3-25 

tn 
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Table  No.  2. — Copper  Stbands— con^mtter?. 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

rom.s 

sq.  In. 

782 

Kilog. 
per  km. 

4501 

lb.  per 
mile 

12Y 

91 

2-65 

61 

31 

19 

1 

505   0 

15969 

2-25 

3-25 

4 

17 

504 

781 

4492 

15937 

2 

25 

2 

65 

3 

24 

16 

503 

779 

4483 

15905 

2 

25 

2 

65 

3 

24 

16 

502 

778 

4474 

15873 

2 

24 

2 

65 

3 

24 

16 

501 

776 

4465 

15841 

2 

24 

2 

64 

3 

23 

15 

500 

775 

4456 

15809 

2 

24 

2 

64 

3 

23 

15 

499 

773 

4447 

15778 

2 

24 

2 

64 

3 

23 

14 

498 

771 

4438 

15746 

2 

23 

2 

64 

3 

22 

14 

497 

770 

4429 

15714 

2 

23 

2 

63 

3 

22 

14 

496  ' 

768 

4420 

15683 

2 

23 

2 

63 

3 

22 

13 

495 

767 

4411 

15651 

2 

23 

2 

63 

3 

21 

13 

494 

765 

4403 

15619 

2 

23 

2 

63 

3 

21 

12 

493 

764 

4394 

15588 

2 

22 

2 

62 

3 

21 

12 

492 

762 

4385 

15556 

2 

22 

2 

62 

3 

20 

11 

491 

761 

4376 

15525 

2 

22 

2 

62 

3 

20 

11 

490 

759 

4367 

15493 

2 

22 

2 

62 

3 

20 

11 

489 

757 

4357 

15461 

2 

21 

2 

61 

3 

20 

10 

488 

756 

4319 

15430 

2 

21 

2 

61 

3 

19 

10 

487 

754 

4340 

15399 

2 

21 

2 

61 

3 

19 

09 

486 

753 

4331 

15367 

2 

21 

2 

61 

3 

19 

09 

485 

751 

4322 

15335 

2 

20 

2 

60 

3 

18 

09 

484 

750 

4313 

15304 

2 

20 

2 

60 

3 

18 

08 

483 

748 

4305 

15272 

2 

20 

2 

60 

3 

18 

08 

482 

747 

4296 

15240 

2 

20 

2 

59 

3 

17 

07 

481 

745 

4287 

15208 

2 

20 

2 

59 

3 

17 

07 

480 

744 

4278 

15176 

2 

19 

2 

59 

3 

17 

06 

479 

742 

4269 

15145 

2 

19 

2 

59 

3 

16 

06 

478 

740 

4260 

15113 

2 

19 

2 

59 

3 

16 

06 

477 

739 

4251 

15081 

2 

19 

2 

58 

3 

16 

05 

476 

737 

4242 

15050 

2 

18 

2 

58 

3 

15 

05 

475 

736 

4233 

15018 

2 

18 

2 

58 

3 

15 

04 

474 

734 

4224 

14987 

2 

18 

2 

57 

3 

15 

04 

473 

733 

4215 

14955 

2 

18 

2 

57 

3 

14 

04 

472 

731 

4207 

14924 

2 

17 

2 

57 

3 

14 

03 

471 

730 

4198 

14893 

2 

17 

2 

57 

3 

14 

03 

470 

728 

4189 

14862 

2 

17 

2 

56 

3 

13 

02 

469 

726 

4178 

14830 

2 

17 

2 

56 

3 

13 

02 

468 

725 

4171 

14799 

2 

17 

2 

56 

3 

13 

01 

467 

723 

4162  . 

14767 

2 

16 

2 

56 

3 

12 

01 

466 

722 

4152 

14735 

2 

16 

2 

55 

3 

12 

00 

465 

720 

4144 

14704 

2 

16 

2 

55 

3 

12 

00 

464 

719 

4135 

14672 

2 

16 

2- 

55 

3 

11 

00 

463 

717 

4126 

14640 

2 

16 

2 

54 

3 

11 

3 

99 

462 

716 

4117 

14609 

2 

15 

2 

54 

3 

11 

3 

99 

461 

714 

4108 

14577 

215 

2-54 

3-10 

3-98 
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Table  No.  2. — Copper  Strands — continued. 

Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mm.* 

Bq.  in. 

Kilog. 
per  1cm. 

lb.  per 
mUe 

127 

91 

61 

37     19 

7 

460   0 

713 

4099 

14545 

215 

2-54 

3-10 

3 

98 

459 

711 

4091 

14514 

2 

15 

2 

53 

3 

10 

3 

97 

458 

709 

4082 

14482 

2 

14 

2 

53 

3 

09 

3 

97 

457 

708 

4073 

14450 

2 

14 

2 

53 

3 

09 

3 

97 

456 

706 

4064 

14419 

2 

14 

2 

53 

3 

09 

3 

96 

455 

705 

4055 

14387 

2 

14 

2 

52 

3 

08 

3 

96 

454 

703 

4046 

14356 

2 

13 

2 

52 

3 

08 

3 

95 

453 

702 

4037 

14324 

2 

13 

2 

52 

3 

08 

3 

95 

452 

700 

4028 

14293 

2 

13 

2 

51 

3 

07 

3 

94 

451 

699 

4019 

14261 

2 

13 

2 

51 

3 

07 

3 

94 

450 

697 

4010 

14230 

2 

12 

2 

51 

3 

06 

3 

94 

449 

695 

4002 

14198 

2 

12 

2 

51 

3 

06 

3 

93 

448 

694 

3993 

14166 

2 

12 

2 

50 

3 

06 

3 

93 

447 

692 

3984 

14134 

2 

12 

2 

50 

3 

05 

8 

92 

446 

691 

3975 

14103 

2 

12 

2 

50 

3 

05 

3 

92 

445 

689 

3966 

14071 

2 

11 

2 

50 

3 

05 

3 

91 

444 

688 

3957 

14039 

2 

11 

2 

49 

3 

04 

3 

91 

443 

686 

3948 

14008 

2 

11 

2 

49 

3 

04 

3 

90 

442 

685 

3939 

13976 

2 

11 

2 

49 

3 

04 

3 

90 

441 

683 

3930 

13944 

2 

10 

2 

48 

3 

03 

3 

90 

440 

682 

3921 

13913 

2 

10 

2 

48 

3 

03 

3 

89 

439 

680 

3912 

13881 

2 

10 

2 

48 

3 

03 

3 

89 

438 

678 

3903 

13850 

2 

10 

2 

47 

3 

02 

3 

88 

437 

677 

3895 

13818 

2 

09 

2 

47 

3 

02 

3 

88 

436 

675 

3886 

13786 

2 

09 

2 

47 

3 

02 

3 

88 

435 

674 

3877 

13755 

2 

09 

2 

47 

3 

01 

3 

87 

434 

672 

3868 

13723 

2 

09 

2 

46 

3 

01 

3 

86 

438 

671 

3859 

13691 

2 

08 

2 

46 

3 

01 

3 

86 

432 

669 

3849 

13659 

2 

08 

2 

46 

3 

00 

3 

85 

431 

668 

3841 

13628 

2 

08 

2 

46 

3 

00 

3 

85 

430 

666 

3832 

13597 

2 

08 

2 

45 

3 

00 

3 

85 

429 

664 

3823 

13565 

2 

07 

2 

45 

2 

99 

3 

84 

428 

663 

3814 

13533 

2 

07 

2 

45 

2 

99 

3 

84 

427 

661 

3805 

13501 

2 

07 

2 

44 

2 

99 

3 

83 

426 

660 

3797 

13470 

2 

07 

2 

44 

2 

98 

3 

83 

425 

658 

3788 

13438 

2 

06 

2 

44 

2 

98 

3 

82 

424 

657 

3779 

13406 

2 

06 

2 

44 

2 

97 

3 

82 

423 

655 

3770 

13375 

2 

06 

2 

43 

2 

97 

3 

82 

422 

654 

3761 

13343 

2 

06 

2 

43 

2 

97 

3 

81 

421 

652 

3752 

13311 

2 

05 

2 

43 

2 

96 

3 

81 

420 

651 

3743 

13280 

2 

05 

2 

43 

2 

96 

3 

80 

419 

649 

3734 

13248 

2 

05 

2 

42 

2 

96 

3 

80 

418 

647 

3725 

13217 

2 

05 

2 

42 

2 

95 

3 

79 

417 

646 

3716 

13185 

2 

04 

2 

42 

2 

95 

3 

79 

416 

644 

3707 

13153 

2-04 

2-41 

2-95 

3-78 
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Table  No.  2. — Coppeb  Strayivb— continued. 


CroM  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mm.s 

sq.  in. 

Kilog. 
per  km. 

lb.  per 
mile 

127 

n 

61 

37 

19 

7 

415   0 

643 

3699 

13122 

204 

2-41 

2-94 

3 

•78 

414 

641 

3690 

13090 

2 

04 

2 

41 

2 

94 

3 

77 

413 

640 

3681 

13059 

2 

04 

2 

40 

2 

94 

3 

77 

412 

638 

3672 

13028 

2 

03 

2 

40 

2 

93 

3 

77 

411 

637 

3663 

12996 

2 

03 

2 

40 

2 

93 

3 

76 

4)0 

635 

3654 

12965 

2 

03 

2 

40 

2 

93 

3 

76 

409 

633 

3645 

12933 

2 

03 

2 

39 

2 

92 

3 

75 

408 

632 

2636 

12901 

2 

02 

2 

•39 

2 

92 

3 

75 

407 

630 

3627 

12870 

2 

02 

2 

39 

2 

91 

3 

74 

40(3 

629 

3618 

12838 

2 

02 

2 

38 

2 

91 

3 

74 

405 

627 

3609 

12807 

2 

02 

2 

38 

2 

91 

3 

73 

404 

626 

3600 

12775 

2 

01 

2 

38 

2 

90 

3 

73 

403 

624 

3592 

12743 

2 

01 

2 

37 

2 

90 

3 

72 

402 

623 

3583 

12712 

2 

01 

2 

37 

2 

90 

3 

72 

401 

621 

3574 

12680 

2 

00 

2 

37 

2 

89 

3 

71 

400 

620 

3565 

12648 

2 

00 

2 

37 

2 

89 

3 

71 

399 

618 

3556 

12617 

2 

00 

2 

36 

2 

89 

3 

71 

398 

616 

3546 

12585 

2 

00 

2 

36 

2 

88 

3 

70 

397 

615 

3538 

12553 

2 

00 

2 

36 

2 

88 

3 

70 

396 

613 

3529 

12522 

99 

2 

35 

2 

88 

3 

69 

395 

612 

3520 

12490 

99 

2 

35 

2 

87 

3 

69 

394 

610 

3511 

12459 

99 

2 

35 

2 

87 

3 

68 

393 

609 

3502 

12427 

98 

2 

35 

2 

86 

3 

68 

392 

607 

3494 

12395 

98 

2 

34 

2 

86 

3 

67 

391 

606 

3485 

12364 

98 

2 

34 

2 

86 

3 

67 

390 

604 

3476 

12332 

98 

2 

34 

2 

85 

3 

67 

389 

602 

3467 

12301 

97 

2 

33 

2 

85 

3 

66 

388 

601 

3458 

12269 

97 

2 

33 

2 

85 

3 

66 

387 

599 

3449 

12238 

97 

2 

33 

2 

84 

3 

65 

386 

598 

3440 

12206 

97 

2 

32 

2 

84 

3 

65 

385 

596 

3431 

12174 

96 

2 

32 

2 

83 

3 

64 

384 

595 

3422 

12143 

96 

2 

32 

2 

83 

3 

64 

383 

693 

3413 

12111 

96 

2 

31 

2 

83 

3 

63 

382 

592 

3404 

12080 

96 

2 

31 

2 

82 

3 

63 

381 

590 

3396 

12048 

95 

2 

31 

2 

82 

3 

62 

380 

589 

3387 

12016 

95 

2 

30 

2 

82 

3 

62 

379 

587 

3378 

11985 

95 

2 

30 

2 

81 

3 

61 

378 

585 

3369 

11953 

95 

2 

30 

2 

81 

3 

61 

377 

584 

3360 

11921 

94 

2 

30 

2 

81 

3 

60 

376 

582 

3351 

11890 

94 

2 

29 

2 

80 

3 

60 

375 

581 

3342 

11858 

94 

2 

29 

2 

80 

3 

59 

374 

579 

3333 

11827 

94 

2 

29 

2 

79 

3 

59 

373 

578 

3324 

11795 

93 

2 

28 

2 

79 

3 

58 

372 

576 

3315 

11763 

93 

2 

28 

2 

79 

3 

58 

371 

575 

3306 

11732 

1-93 

2-28 

2-78 

3-57 

1. 
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Table  No.  2. — Copper  Stbathdb— continued. 


CroBs  Section 

Weight  of  Copper 

Strand  (DiAmeters  in  mm. ) 

mm.* 

sq.  in. 

.  KUog. 
per  km. 

3297 

lb.  per 
mile 

11700 

127 
1-93 

91 

61 

i1 

19 

1 

370   0 

573 

2 

28 

2-78 

3 

57 

369 

571 

3289 

11668 

92 

2 

27 

2-77 

3 

56 

368 

570 

3280 

11636 

92 

2 

27 

2-77 

3 

56 

367 

568 

3271 

11605 

92 

2 

27 

2-77 

3 

55 

366 

567 

3262 

11573 

92 

2 

26 

2-76 

3 

55 

365 

565 

3253 

11541 

91 

2 

26 

2-76 

3 

54 

364 

564 

3243 

11510 

91 

2 

26 

2-76 

3 

54 

363 

562 

3235 

11478 

91 

2 

25 

2-75 

3 

53 

362 

561 

3226 

11447 

90 

2 

25 

2-75 

3 

53 

361 

559 

3217 

11415 

90 

2 

25 

2-75 

3 

52 

360 

558 

3208 

11383 

90 

2 

24 

2-74 

3 

52 

359 

556 

3199 

11352 

90 

2 

24 

2-74 

3 

51 

358 

554 

3191 

11320 

90 

2 

24 

2-73 

3 

51 

357 

553 

3182 

11288 

89 

2 

24 

2-73 

3 

50 

356 

551 

3173 

11257 

89 

2 

23 

2-73 

3 

50 

355 

550 

3164 

11225 

89 

2 

23 

2-72 

3 

50 

354 

548 

3155 

11194 

89 

2 

23 

2-72 

3 

49 

353 

547 

3146 

11162 

88 

2 

22 

2-71 

3 

49 

352 

545 

3137 

11130 

88 

2 

22 

2-71 

3 

48 

351 

544 

3128 

11099 

88 

2 

22 

2-71 

3 

48 

350 

542 

3119 

11067 

87 

2 

21 

2-70 

3 

47 

349 

540 

3110 

11035 

87 

2 

21 

2-70 

3 

46 

348 

539 

3101 

11004 

87 

2 

21 

2-69 

3 

46 

347 

537 

3093 

10972 

86 

2 

20 

2-69 

3 

46 

346 

536 

3084 

10940 

86 

2 

20 

2-69 

3 

45 

345 

534 

3075 

10909 

86 

2 

20 

2-68 

3 

45 

344 

533 

3066 

10877 

86 

2 

19 

2-68 

3 

44 

343 

531 

805J 

10846 

85 

2 

19 

2-68 

3 

44 

342 

530 

3048 

10814 

85 

2 

19 

2-67 

3 

43 

341 

528 

3038 

10783 

85 

2 

18 

2-67 

3 

43 

340 

527 

3030 

10751 

85 

2 

18 

2-67 

3 

42 

339 

525 

3021 

10719 

84 

2 

18 

2-66 

3 

42 

338 

523 

3012 

10688 

84 

2 

17 

2-66 

3 

41 

337 

522 

3003 

10656 

84 

2 

17 

2-66 

3 

41 

336 

520 

2994 

10624 

84 

2 

17 

2-65 

3 

40 

335 

519 

2986 

10593 

83 

2 

17 

2-65 

3 

40 

334 

517 

2977 

10561 

83 

2 

16 

2-64 

3 

39 

333 

516 

2968 

10530 

83 

2 

16 

2-64 

3 

39 

332 

514 

2959 

10498 

82 

2 

16 

2-63 

3 

38 

331 

513 

2950 

10466 

82 

2 

15 

2-63 

3 

37 

330 

511 

2941 

10435 

82 

2 

15 

2-62 

3 

37 

329 

509 

2932 

10403 

82 

2 

15 

2-62 

3 

36 

328 

508 

2923 

10371 

81 

2 

14 

2-62 

3 

36 

327 

■506 

2914 

10340 

81 

2 

14 

2-61 

3 

35 

326 

•505 

2905 

10308 

1-81 

214 

2-61 

3-35 
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Table  No.  2. — Copper  Strands— con/tnued. 


Cross  Section 

Weight  ol 

r  Copper 

Strand  (^Diameters  In  mm.) 

mm.* 

sq.  in. 

Kilog. 
per  km. 

lb.  per 
mile 

127 

91 

61 

37 

19 

7 

325   0 

503 

2896 

10277 

1-81 

213 

2-61 

3-34 

824 

502 

2888 

10245 

80 

2 

13 

2-60 

3 

34 

323 

500 

2879 

10213 

80 

2 

13 

2-60 

3 

33 

322 

499 

2870 

10181 

80 

2 

12 

2-59 

3 

33 

321 

497 

2861 

10150 

79 

2 

12 

2-59 

3 

32 

320 

496 

2852 

10118 

79 

2 

12 

2-58 

3 

32 

319 

494 

2843 

10086 

79 

2 

11 

2-58 

3 

31 

318 

492 

2834 

10055 

79 

2 

11 

2-58 

3 

31 

317 

491 

"2825 

10023 

78 

2 

11 

2-57 

3 

30 

316 

489 

2816 

9991 

78 

2 

10 

2-57 

3 

30 

315 

488 

2807 

9959 

78 

2 

10 

2-56 

3 

29 

314 

486 

2798 

9928 

77 

2 

10 

2-56 

3 

29 

313 

485 

2789 

9896 

77 

2 

09 

2-56 

3 

28 

312 

483 

2781 

9865 

77 

2 

09 

2-55 

3 

28 

311 

482 

2772 

9833 

77 

2 

09 

2-55 

3 

27 

310 

480 

2763 

9802 

76 

2 

08 

2-54 

3 

26 

309 

478 

2754 

9770 

76 

2 

08 

2-54 

3 

26 

308 

477 

2745 

9739 

76 

2 

08 

2-54 

3 

26 

307 

475 

2735 

9707 

75 

2 

07 

2-53 

3 

25 

306 

474 

2727 

9676 

75 

2 

07 

2-53 

3 

24 

305 

472 

2718 

9644 

75 

2 

07 

2-52 

3 

24 

304 

471 

2709 

9612 

75 

2 

06 

2-52 

3 

23 

303 

469 

2700 

9581 

74 

2 

06 

2-51 

3 

23 

302 

468 

2691 

9549 

74 

2 

06 

2-51 

3 

22. 

301 

466 

2683 

9517 

74 

2 

05 

2-51 

3 

22 

300 

465 

2674 

9486 

74 

2 

05 

2-50 

3 

21 

299 

463 

2665 

9454 

73 

2 

05 

2-50 

3 

21 

298 

461 

2656 

9423 

73 

2 

04 

2-50 

3 

20 

297 

460 

2647 

9391 

73 

2 

04 

2-49 

3 

20 

296 

458 

2638 

9360 

72 

2 

04 

2-49 

3 

19 

295 

457 

2629 

9328 

72 

2 

03 

2-48 

3 

19 

294 

455 

2620 

9296 

72 

2 

03 

2-48 

3 

18 

293 

454 

2611 

9265 

71 

2 

02 

2-47 

3 

18 

292 

452 

2602 

9233 

71 

2 

02 

2-47 

3 

17 

291 

451 

2593 

9201 

71 

2 

02 

2-46 

3 

16 

290 

449 

2585 

9170 

71 

2 

01 

2-46 

3 

16 

289 

447 

2576 

9138 

70 

2 

01 

2-46 

3 

15 

288 

446 

2567 

9107 

70 

2 

01 

2-45 

3 

15 

287 

444 

2558 

9075 

70 

2 

00 

2-45 

3 

14 

286 

443 

2549 

9043 

69 

2 

00 

2-44 

3 

14 

285 

441 

2540 

9012 

69 

2 

00 

2-44 

3 

13 

284 

440 

2531 

8980 

69 

I 

99 

2-43 

3 

13 

283 

438 

2522 

8948 

68 

1 

99 

2-43 

3 

12 

282 

437 

2513 

8917 

68 

1 

99 

2-43 

3 

12 

281 

435 

2504 

8885 

1-68 

1-98 

2-42 

311 

oogle 
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Table  No.  2. — Copper  Strands— cordinued. 


CroBS  Section 

Weight  c 

Kilog. 
per  Ion. 

f  Copper 

Strand  (Diameters  In  mm.) 

inm.2 

sq.  in. 

lb.  per  ! 
mile   1  ^ 

[21 

91 

1^98 

61 
2-42 

Hi 

10 

1 

280 

0-434 

2495 

8853   1 

68 

3-10 

279 

•432 

2486 

8822  :  1 

67 

98 

2^41 

3^10 

278 

•430 

2478 

8790   1 

67 

97 

2^41 

3-09 

277 

•429 

2469 

8759   1 

67 

97 

2-40 

3-09 

276 

•427 

2460 

8727   1 

66 

97 

240 

308 

275 

•426 

2451 

8695   1 

66 

96 

240 

3-08 

274 

•424 

2442 

8664   1 

66 

96 

2-39 

3-07 

273 

•423 

2433 

8632   1 

65 

95 

2-39 

306 

272 

•421 

2424 

8601  !  1 

65 

95 

238 

306 

271 

•420 

2415 

8569  1  1 

65 

95 

2-38 

305 

270 

•418 

2406 

8537  i  1 

65 

94 

2-37 

3^05 

269 

•416 

2397 

8506   1 

64 

94 

2-37 

304 

268 

•415 

2388 

8474   1 

64 

94 

2-37 

304 

267 

•413 

2380 

8443   1 

64 

93 

2^36 

3^03 

266 

•412 

2371 

8411   1 

63 

93 

2-36 

3^03 

265 

•410 

2362 

8379   1 

63 

93 

2-35 

3-02 

21 

264 

•409 

2353 

8348   1 

63 

92 

2-35 

301 

21 

263 
2^2 

•407 

2344 

8316   1 

62 

92 

2-34 

3^01 

20 

•406 

2335 

8285   1 

62 

91 

2^34 

3^00 

19 

261 

•404 

2326 

8253   1 

62 

91 

2^33 

3-00 

18 

260 

•403 

2317 

8221   1 

61 

91 

2  3:J 

2^99 

17 

259 

•401 

2308 

8190   1 

61 

90 

2-32 

2-99 

17 

258 

•399 

2299 

8158   1 

61 

90 

2-32 

2^98 

16 

257 

•398 

2290 

8127   1 

61 

1 

90 

2^32 

2^97 

15 

256 

•396 

2282 

8095   1 

60 

89 

2^31 

2-97 

14 

255 

•395 

2273 

8063   1 

60 

89 

2-31 

2^96 

13 

254 

•393 

2264 

8032   1 

60 

89 

230 

2^96 

13 

253 

•392 

2255 

8000   1 

59 

88 

2'30 

2-95 

12 

252 

•390 

2246 

7968   1 

59 

88 

2-29 

2^94 

11 

251 

•389 

2237 

7937   1 

59 

87 

229 

2-94 

10 

250 

•387 

2228 

7905   1 

58 

87 

2^28 

2^93 

09 

249 

•385 

2219 

7873   1 

58 

87 

2^28 

2-93 

08 

248 

•384 

2210 

7842   1 

58 

86 

2-28 

2-92 

08 

247 

•382 

2201 

7810   1 

57 

86 

2-27 

2^91 

07 

246 

•381 

2192 

7778   1 

57 

86 

2^27 

291 

06 

245 

•379 

2183 

7747   1 

57 

85 

2-26 

2^90 

05 

244 

•378 

2175 

7715   1 

56 

85 

2^26 

2-90 

04 

243 

•376 

2166 

7683   1 

56 

85 

2^25 

2-89 

04 

242 

•375 

2157 

7652   1 

56 

84 

2^25 

2^89 

03 

241 

•373 

2148 

7620   1 

55 

84 

2-24 

2-88 

02 

240 

•372 

2139 

7588   1 

55 

83 

2-24 

2^87 

01 

239 

•370 

2130 

7557   1 

55 

83 

2-23 

2^87 

00 

238 

•368 

2121 

7525   1 

55 

82 

223 

2^86 

3- 

99 

237 

•367 

2112 

7493   1 

54 

82 

2^23 

2-86 

3- 

99 

236 

•365 

2103 

7462   1 

54 

1^82 

222 

2^85 

398 
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Table  No.  2.— Coppbb  Strands— oonfintMd. 


Cross  Sect 

bion 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mm.'    c 

Kilog. 
per  km. 

ir   1 

27 

91 

61 

2-22 

37 

2-84 

19 

3-97 

7 

235   0 

364 

2094 

7430   1 

54 

1-81 

234 

362 

2085 

7399   1 

53 

81 

2 

21 

2 

84 

3 

96 

233 

361 

2077 

7367   1 

53 

81 

2 

21 

2 

83 

3 

95   . 

232 

359 

2068 

7335   1 

53 

80 

2 

20 

2 

83 

3 

94  ,  . 

231 

358 

2059 

7304   1 

52 

80 

2 

20 

2 

82 

3 

93 

230 

356 

2050 

7272   1 

52 

79 

2 

19 

2 

82 

3 

93 

229 

354 

2041 

7240   1 

52 

79 

2 

19 

2 

81 

3 

92 

228 

353 

2032 

7209   1 

51 

79 

2 

18 

2 

80 

3 

91 

227 

351 

2028 

7177   1 

51 

78 

2 

18 

2 

79 

3 

90 

226 

350 

2014 

7145   1 

50 

78 

2 

17 

2 

79 

3 

89 

225 

348 

2005 

7114   1 

50 

77 

2 

17 

2 

78 

3 

88 

224 

347 

1996 

7082   1 

50 

77 

2 

16 

2 

78 

3 

87 

223 

345 

1987 

7050   1 

49 

77 

2 

16 

2 

77 

3 

87 

222 

344 

1979 

7019   1 

49 

76 

2 

15 

2 

76 

3 

86 

221 

342 

1970 

6987   1 

49 

76 

2 

15 

2 

76 

3 

85 

220 

341 

1961 

6956   1 

48 

76 

2 

14 

2 

75 

3 

84 

219 

339 

1952 

6924   1 

48 

75 

2 

14 

2 

75 

3 

83 

218 

337 

1943 

6892   1 

48 

75 

2 

13 

2 

74 

3 

82 

217 

386 

1984 

6861   1 

47 

74 

2 

13 

2 

73 

3 

81 

216 

334 

1925 

6829   1 

47 

74 

2 

12 

2 

73 

3 

80 

215 

333 

1916 

6797   1 

47 

73 

2 

12 

2 

72 

3 

80 

214 

331 

1907 

6766   1 

46 

73 

2 

11 

2 

71 

3 

79 

213 

330 

1898 

6734   1 

46 

73 

2 

11 

2 

71 

3 

78 

212 

328 

1889 

6703   1 

46 

72 

2 

10 

2 

70 

3 

77 

211 

327 

1880 

6671   1 

45 

72 

2 

10 

2 

69 

3 

76 

210 

325  . 

1872 

6640   1 

45 

71 

2 

09 

2 

69 

3 

75 

209 

323 

1863 

6608   1 

45 

71 

2 

09 

2 

68 

3 

74 

208 

322 

1854 

6577   1 

44 

71 

2 

08 

2 

68 

3 

73 

207 

320 

1845 

6545   1 

44 

70 

2 

08 

2 

67 

8 

72 

206 

319 

1836 

6513   1 

44 

70 

2 

07 

2 

66 

3 

72 

205 

317 

1827 

6482   1 

43 

69 

2 

07 

2 

66 

3 

71 

204 

316 

1818 

6450   1 

43 

69 

2 

06 

2 

65 

3 

70 

203 

314 

1809 

6418   1 

43 

69 

2 

06 

2 

64 

3 

69 

202 

313 

1800 

6387   1 

42 

68 

2 

05 

2 

64 

3 

68 

201 

311 

1791 

6355   1 

42 

68 

2 

05 

2 

63 

3 

67 

200 

310 

1782 

6324   1 

42 

67 

2 

04 

2 

62 

3 

66 

199 

308 

1774 

6292   1 

41 

67 

2 

04 

2 

62 

3 

65 

198 

306 

1765 

6260   1 

41 

67 

2 

03 

2 

61 

3 

64 

197 

305 

1756 

6229   1 

41 

66 

2 

03 

2 

60 

3 

63 

196 

303 

1747 

6197   1 

40 

66 

2 

02 

2 

60 

3 

62 

195 

302 

1738 

6165   1 

40 

65 

2 

02 

2 

59 

3 

62 

194 

300 

1729 

6134   1 

39 

65 

2 

01 

2 

58 

3 

61 

193 

299 

1720 

6102   1 

39 

65 

2 

01 

2 

58 

3 

60 

192 

297 

1711 

6071   1 

39 

64 

2 

00 

2 

57 

3 

59 

191 

296 

1702 

6039   1 

38 

1-64 

2-00 

2-56 

#c:=s_ 

3-58 
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Table  No.  2. — Goppeb  Strands — continued. 


Cross  Section 

Weight  of  Copper 

Strand  (Diameters  in  mm.) 

mrn.s    c 

q.  in. 

Kilog. 
per  km. 

'IS^ 

121 

91 

61 

31 

19 

1 

190   0 

•294 

1693 

6008 

1-38 

1-63 

99 

2-56 

3-57 

189 

'292 

1684 

5976 

38 

63 

99 

2 

55 

3 

56 

188 

•291 

1675 

5945 

•37 

62 

98 

2 

54 

3 

55 

187 

289 

1667 

5913 

37 

62 

98 

2 

54 

3 

•54 

186 

288 

1658 

5881 

•36 

61 

97 

2 

53 

3 

53 

185 

286 

1649 

5850 

36 

61 

96 

2 

52 

3 

62 

184 

285 

1640 

5818 

•36 

60 

96 

2 

52 

3 

51 

183 

283 

1631 

5786 

35 

60 

95 

2 

51 

3 

50 

182 

282 

1622 

5755 

35 

60 

95 

2 

50 

3 

49 

181 

280 

1613 

5723 

35 

59 

94 

2 

50 

3 

48 

180 

279 

1604 

5691 

34 

59 

94 

2 

49 

3 

47 

179 

277 

1595 

5660 

34 

58 

93 

2 

48 

3 

46 

178 

275 

1586 

5628 

34 

58 

93 

2 

48 

3 

45 

177 

274 

1577 

5596 

33 

57 

92 

2 

47 

3 

44 

176 

272 

1569 

5565 

33 

57 

92 

2 

46 

3 

43 

175 

271 

1560 

5533 

32 

56 

91 

2 

45 

3 

43 

174 

269 

1551 

5501 

32 

56 

91 

2 

45 

3 

42 

173 

268 

1542 

5470 

32 

56 

90 

2 

44 

3 

41 

172 

266 

1533 

5438 

31 

55 

90 

2 

43 

3 

40 

171 

265 

1524 

5406 

31 

55 

89 

2 

43 

3 

39 

170 

263 

1515 

5375 

31 

54 

88 

2 

42 

3 

38 

169 

261 

1506 

5343 

30 

54 

88 

2 

41 

8 

37 

168 

260 

1497 

5311 

30 

53 

87 

2 

40 

3 

36 

167 

258 

1488 

5280 

29 

53 

87 

2 

40 

3 

35 

166 

257 

1479 

5248 

29 

52 

86 

2 

39 

3 

34 

165 

255 

1471 

5217 

29 

52 

86 

2 

38 

3 

33 

164 

254 

1462 

5185 

28 

52 

85 

2 

38 

3 

32 

163 

252 

1453 

5153 

28 

51 

84 

2 

37 

3 

31 

162 

251 

1444 

5122 

27 

51 

84 

2 

36 

3 

29 

161 

249 

1435 

5090 

27 

50 

83 

2 

35 

3 

28 

160 

248 

1426 

5059 

27 

50 

83 

2 

35 

3 

27 

159 

246 

1417 

5027 

26 

49 

82 

2 

34 

3 

26 

158 

244 

1408 

4996 

26 

49 

82 

2 

33 

3 

25 

157 

243 

1399 

4964 

26 

48 

81 

2 

32 

3 

24 

156 

241 

1390 

4932 

25 

48 

80 

2 

32 

3 

23 

155 

240 

1381 

4901 

25 

47 

80 

2 

31 

3 

22 

154 

238 

1372 

4869 

24 

47 

79 

2 

30 

3 

21 

153 

237 

1364 

4838 

24 

46 

79 

2 

29 

3 

20 

152 

235 

1355 

4806 

24 

46 

78 

2 

29 

3 

19 

151 

234 

1346 

4774 

23 

45 

78 

2 

28 

3 

18 

150 

232 

1337 

4742 

23 

45 

77 

2 

27 

3 

17 

149 

230 

1328 

4711 

22 

44 

76 

2 

27 

3 

16 

148 

229 

1319 

4679 

22 

44 

76 

2 

26 

3 

15 

147 

227 

1310 

4647 

21 

43 

75 

2 

25 

3 

14 

146 

226 

1301 

4616 

1-21 

1-43 

1-75 

2-24 

313 

Jigiiized  by  CjOOQ iC 
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Tabt.f.  No.  2.— Coppbb  8TBAm)B— continued. 

Gross  Section 

Weight  c 

f  Copper 

lb.  per 
mile 

Strand  (Diameters  in  mm.) 

mm.*         e 

q.In. 

Kilog. 
per  km. 

127 

91 

61 

37 

19 

7 

145       0 

224 

1292 

4584 

1-21 

1-42 

1-74 

2-23 

312 

» 

144 

223 

1283 

4553 

1-20 

1-42 

73 

2-23 

311 

143 

221 

1274 

4521 

1-20 

1-41 

73 

2-22 

3-10 

142 

220 

1266 

4490 

119 

1-41 

72 

2-21 

3-08 

141 

218 

1257 

4458 

1-19 

1-40 

72 

2-20 

3-07 

140 

217 

1248 

4427 

1-19 

1-40 

71 

2-19 

3-06 

139 

215 

1239 

4395 

1-18 

1-39 

71 

2-19 

3-05 

138 

213 

1230 

4364 

1-18 

1-39 

70 

218 

304 

137 

212 

1221 

4332 

117 

1-38 

69 

2-17 

303 

136 

210 

1212 

4300 

117 

1-38 

69 

216 

302 

135 

209 

1203 

4269 

116 

1-37 

68 

216 

301 

134 

207 

1194 

4237 

116 

1-37 

67 

2-15 

3-00 

133 

206 

1185 

4206 

1-16 

1-36 

67 

214 

2-99 

132 

204 

1176 

4174 

115 

1-36 

66 

213 

2-97 

131 

203 

1168 

4142 

115 

1-35 

65 

212 

2-96 

130 

201 

1159 

4110 

114 

1-35 

65 

212 

2-95 

129 

199 

1150 

4079 

114 

1-34 

64 

211 

2-94 

128 

198 

1141 

4047 

113 

1-34 

63 

210 

2-93 

127 

196 

1132 

4016 

113 

1-33 

63 

2-09 

2^92 

126 

195 

1123 

3984 

1-12 

1-33 

62 

2-08 

2-91 

125 

193 

1114 

3952 

1-12 

1-32 

62 

2-07 

2-89 

124 

192 

1105 

3921 

111 

1-32 

61 

207 

2-88 

123 

190 

1096 

3889 

111 

1-31 

60 

206 

2-87 

122 

189 

1087 

3857 

111 

1-31 

60 

2-05 

2-86 

121 

187 

1078 

3826 

1-10 

1-30 

59 

2-04 

2-85 

120 

186 

1069 

3794 

110 

1-30 

58 

2-03 

2-84 

119 

184 

1061 

3762 

1-09 

1-29 

58 

2-02 

2-82 

118 

182 

1052 

3731 

109 

1-28 

57 

2-02 

2-81 

117 

181 

1043 

3699 

108 

1-28 

56 

2-01 

2-80 

116 

179 

1034 

3668 

1-08 

1-27 

56 

2-00 

2-79 

115 

178 

1025 

3636 

107 

1-27 

55 

1-99 

2-78 

114 

176 

1016 

3604 

1-07 

1-26 

54 

1-98 

2-76 

113 

175 

1007 

3573 

106 

1-26 

54 

1-97 

2-75 

112 

173 

998 

3541 

1-06 

1-25 

53 

1-96 

2-74 

111 

172 

989 

3509 

1-05 

1-25 

52 

1-95 

2-73 

110 

'170 

980 

3478 

105 

1-24 

52 

1-95 

2-72 

109 

168 

971 

3446 

1-05 

1-23 

•51 

1-94 

2-70 

108 

•167 

963 

3414 

1-04 

123 

•50 

1-93 

2-69 

107 

•165 

954 

3383 

1-04 

1-22 

•50 

1-92 

2-68 

106 

•164 

945 

3351 

1-03 

1-22 

•49 

1-91 

2-67 

105 

162 

936 

3319 

1-03 

1-21 

•48 

1-90 

2-65 

104 

161 

927 

3288 

102 

1-21 

•47 

1-89 

2-64 

103 

•159 

918 

3256 

1-02 

1-20 

•47 

1-88 

2-63 

102 

158 

909 

8224 

1-01 

1-20 

•46 

1-87 

2-61 

101 

156 

900 

3193 

1-01 

119 

1-45 

1-86 

2-60 
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Table  No.  2. — Oopfeb  Qtrakvb— continued. 


Cross  Section 

Weight 

Kilog. 
per  km. 

of  Copper 

lb.  per 
mile 

Strand  (Diameters  in  mm.) 

mm.* 

sq.  in. 

127 

91 

61 

37 
1-86 

19 

7 

100 

0-155 

891 

3162 

1000 

1-18 

144 

2-59 

99 

•153 

882 

3130 

0-996 

1^18 

1^44 

1-85 

2-58 

,  , 

98 

•151 

873 

3098 

•991 

1-17 

1^43 

1-84 

2-56 

4^22 

97 

•150 

865 

3067 

•986 

1-17 

1-42 

1-83 

2-55 

4-20 

96 

•148 

856 

3035 

•981 

1^16 

1-41 

1^82 

2-54 

418 

95 

•147 

847 

3004 

•976 

1-15 

1-41 

1-81 

2-52 

4^16 

94 

•145 

838 

2972 

•971 

1-15 

1-40 

1-80 

2-51 

4^13 

93 

•144 

829 

2940 

•965 

1^14 

1-39 

1-79 

2-50 

4^11 

92 

•142 

820 

2909 

•960 

1-18 

1^39 

1-78 

2-48 

4^09 

91 

•141 

811 

2877 

•955 

1-13 

1^38 

1-77 

2-47 

4^07 

90 

•139 

802 

2846 

•949 

112 

1-37 

1-76 

2^46 

405 

89 

•137 

793 

2814 

•944 

1-12 

1-36 

1-75 

2-44 

4-02 

88 

•136 

784 

2783 

•939 

111 

1-36 

1-74 

2^43 

4*00 

87 

•134 

775 

2751 

•934 

1^10 

1^35 

1-73 

2-41 

3-98 

86 

•133 

766 

2719 

•928 

1-10 

P34 

1-72 

2-40 

3-96 

85 

•131 

758 

2688 

•923 

V09 

1-33 

1-71 

2-39 

3^93 

84 

•130 

749 

2656 

•917 

1-08 

1-32 

1-70 

2^37 

3-91 

83 

•128 

740 

2625 

•912 

1-07 

1-32 

1-69 

2-36 

3-88 

82 

•127 

731 

2593 

•906 

1^07 

1-31 

1^68 

2-34 

3-86 

81 

•125 

722 

2561 

•901 

1-06 

1-30 

1-67 

2-33 

3-84 

80 

•124 

713 

2530 

•895 

1-06 

1-29 

1-66 

2-32 

3-81 

79 

•122 

704 

2498 

•890 

105 

1-28 

r65 

2-30 

3-79 

78 

•120 

695 

2467 

•884 

1-05 

1-28 

1  64 

2-29 

3^77 

77 

•119 

686 

2435 

•878 

104 

1-27 

1-63 

2-27 

3^74 

76 

•117 

677 

2404 

•873 

103 

1-26 

1-62 

2-26 

3^72 

75 

•116 

668 

2372 

•867 

102 

1-25 

1^61 

2-24 

3-69 

74 

•114 

660 

2341 

•861 

102 

1-24 

1^60 

2-23 

3-67 

73 

•113 

651 

2309 

-855 

101 

1^23 

1-59 

221 

3^64 

72 

•111 

642 

2277 

-849 

1-00 

1-23 

1^57 

220 

3-62 

71 

•110 

633 

2246 

-844 

0-996 

122 

1-56 

218 

3-59 

70 

•1085 

624 

2214 

•838 

•990 

121 

1-55 

2-17 

3-57 

69 

•1069 

615 

2182 

•832 

•982 

1-20 

1-54 

2*15 

3-54 

68 

•1054 

606 

2151 

•824 

•976 

1-19 

1-53 

2-13 

3-52 

67 

•1038 

597 

2119 

•819 

•968 

118 

1^52 

2-12 

3-49 

66 

•1023 

588 

2088 

•813 

•961 

1-17 

151 

2-10 

346 

65 

•1007 

579 

2056 

•807 

•953 

1-16 

150 

2-09 

3^44 

64 

•0992 

570 

2024 

•800 

•946 

1-16 

1^48 

2-07 

3-41 

63 

•0976 

561 

1993 

•795 

•939 

1-15 

147 

2-06 

3-89 

62 

•0961 

553 

1961 

•930 

1-14 

1-46 

2-04 

336 

61 

•0945 

544 

1929 

•924 

1-13 

1-45 

202 

333 

60 

•0930 

535 

1897 

•916 

1-12 

144 

2-01 

330 

59 

•0914 

526 

1866 

-908 

111 

142 

1-99 

3^28 

58 

•0899 

517 

1834 

•901 

1-10 

1-41 

1-97 

3-25 

57 

•0883 

508 

1803 

•893 

1-09 

1-40 

1-95 

322 

56 

•0868 

499 

1771 

•885 

1-08 

1^39 

1-94 

3^19 
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Tablb  No.  2. — Coppbb  Stbandb— ooniinMed. 


Weight  of  Copper 

Strand  (Diameters  in  mm 

.) 

mm.' 

sq.  in. 

Kilog. 
per  km. 

lb.  per 
mile 

127 

91 

0-874 

61 

1-07 

37 

1-37 

1 

19 

1-92 

7 

55 

0-0852 

490 

1789 

316 

54 

•0837 

481 

1708 

, , 

-869 

1-06 

1-36 

•90 

313 

53 

•0821 

472 

1676 

, , 

•860 

1-05 

1-35 

•88 

310 

52 

.•0806 

463 

1644 

-853 

1-04 

1-34 

•87 

3-08 

51 

•0790 

455 

1612  7 

-845 

1-03 

1-32 

•85 

3-05 

50 

•0775 

446 

1581  0 

, , 

-836 

102 

1-31 

•88 

3-02 

49 

•0759 

437 

1549-3 

. . 

•828 

1-01 

1-30 

•81 

2-99 

48 

•0744 

428 

1517  6 

-819 

1-00 

1-29 

•79 

2-95 

47 

•0728 

419 

1486^ 2 

•810 

0-990 

1-27 

•78 

2-92 

46 

•0713 

410 

1454  5 

. , 

•800 

•980 

1-26 

•76 

2-89 

45 

•0697 

401 

1423-0 

, , 

, , 

•969 

1-24 

•74 

2^86 

44 

•0682 

392 

1391-3 

, , 

•958 

1-23 

•72 

2-83 

43 

•0666 

383 

1359-7 

•948 

1-22 

•70 

2^80 

42 

•0651 

374 

1328^0 

, . 

•936 

1-20 

'68 

2-77 

41 

•0635 

365 

1296-5 

, . 

•925 

1-19 

-66 

2-73 

40 

•0620 

356 

1265  0 

, , 

•914 

1-17 

-64 

2-70 

89 

•0604 

348 

1233^2 

•902 

116 

•62 

2-66 

38 

•0589 

339 

1201-6 

•891 

1-14 

-60 

2-63 

37 

0573 

330 

1170-0 

•878 

113 

•58 

2-59 

36 

•0558 

321 

1138-3 

•867 

1-11 

•55 

2-56 

35 

•0542 

312 

1106-7 

•855 

MO 

•53 

2-52 

34 

•0527 

303 

1075  1 

•842 

1-08 

51 

2-48 

33 

•0511 

294 

1043-5 

•830 

1^07 

49 

2-45 

32 

•0496 

285 

1011-8 

•818 

1-05 

46 

2-41 

31 

•0480 

276 

980-2 

-804 

1-03 

44 

2-37 

30 

•0465 

267 

948-8 

-792 

1-02 

42 

2-34 

29 

•0449 

258 

917-0 

0-999 

39 

2-30 

28 

•0434 

250 

885-3 

, , 

-982 

37 

2-26 

27 

•0418 

241 

853-7 

, , 

-964 

35 

2-21 

26 

•0403 

232 

822-1 

-947 

32 

2-18 

25 

•0387 

223 

790-5 

-928 

29 

213 

24 

•0372 

214 

758-8 

, , 

•909 

27 

2-09 

23 

•0356 

205 

727-2 

•890 

24 

2-04 

22 

•0341 

196 

695-6 

•870 

21 

200 

21 

•0325 

187 

664-0 

•850 

19 

1-96 

20 

•0310 

178 

632-4 

•830 

16 

1-91 

19 

•0294 

169 

600-8 

•808 

13 

1-86 

18 

•0279 

160 

569- 1 

. . 

•787 

10 

1-81 

17 

•0263 

152 

537-5 

07 

1-76 

16 

•0248 

143 

505-9 

04 

1-71 

15 

•0232 

134 

474-2 

00 

1-65 

14 

•0217 

125 

442-7 

969 

1-60 

13 

•0201 

116 

411-0 

, , 

933 

1-54 

12 

•0186 

107 

379-4 

896 

1-48 

11 

•0170 

98 

347-8 

•859 

1-41 
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Table  No.  2. — Copper  Strands— conitnwcd. 


CroBS  Section 

Weight  of  Copper 

Strand  ([Mameters  in  mm.) 

mm.s 

sq.  in. 

Kllog. 
per  Ion. 

''rX' 

127 

91 

61 

37 

19 

7 

10 

0-0165 

89 

316-2 

0^818 

135 

9 

•0139 

80 

284-6 

•777 

128 

8 

•0124 

71 

253^0 

121 

7 

•0108 

62 

221-4 

1^07 

6 

•0093 

53 

189-7 

1-05 

5 

•00775 

45 

158-1 

©•954 

4 

•0062 

36 

126-5 

•853 

3 

•00465 

27 

94-9 

•738 

2 

•0031 

18 

63^2 

, , 

1 

•00155 

9 

31-6 

•• 

Conversion  of  mm.  to  inches,  multiply  mm.  by  0^  03937. 


Digitized  by  CjOOQ IC 
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Diameter  of  Strand. — ^Table  3  giyos  the  pitch  and  oyerall  diameters  of  the 
standard  strands,  taking  the  diameter  of  the  wire  composing  the  strand  as  unity. 
These  constants  multiplied  by  the  diameter  of  the  wire  give  the  diameters  of 
the  strand. 


Table  No 

.  3. — Dtametbbs  of 

Strands. 

Nnmber  of  Wirefl 

Pitch  Diameter 

OyeraU  Diameter 

in  Strand 

of  Strand 

of  Strand 

3 

11547 

2- 1547 

4 

1-414 

2-414 

7 

20 

3-0 

19 

40 

50 

37 

60 

7-0 

61 

80 

90 

91 

100 

110 

127 

120 

130 

The  Pitch  Diameter  is  twice  the  distance  between  the  centre  of  the  strand 
and  the  centre  of  any  wire  forming  the  outside  layer. 

The  Overall  Diameter  is,  of  course,  the  maximum  diameter  of  the  strand, 
and  is  equal  to  the  pitch  diameter 
plus  the  diameter  of  the  wire. 

Ziay.— The  length  of  lay  of  the 
wire  in  any  layer  is  generally  con- 
sidered as  a  multiple  of  the  pitch 
diameter  of  the  strand.  The  stan- 
dard length  of  lay  adopted  by  the 
Cable  Makers'  Association  is 
twenty  times  the  pitch  diameter, 
but  in  special  cases  this  would  be 
increased  or  decreased  as  required. 


Pig. 


The  extra  length  of  wire  required  in  a  strand  can  be  calculated  in  the 
following  way : — 


Pig.  2. 


In  Pig.  2,  let  d  =  the  pitch  diameter  of  the  strand 
I  =  the  length  of  lay 

a  =  the  ratio  - 
a 
X  =  actual  length  of  any  wire  in  the  strand, 
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then  the  lengths  (v  d),  I  and  x  form  a  right-angled  triangle,  with  x  as  hypotenuse. 
.-.     x  =  ^P  +  (irdy     =     ^(ady+(irdy. 

Therefore,  the  increment  of  length  of  wire  on  account  of  the  lay  per  unit  length 
of  strand  is  equal  to 


x  =  ' 


I 


ad 


-  1. 


The  sine  of  the  angle  of  lay  is  equal  to  -  . 

X 

I  _         ad a 

Table  4  shows  the  percentage  of  weight  or  length  to  be  added  to  that  of  a 
straight  wire  of  length  equal  to  the  axial  length  of  the  strand,  to  compensate  for 
the  lay. 

Table  No.  4.— Helical  Lay. 


Ratio  of 

Ratio  of 

Ratio  of 

Pitch 
Diameter 

Angle  of 

Per  cent, 
to 

Pitch 
Diameter 

Angle  of 
Lay 

Per  cent, 
to 

Pitch 
Diameter 

^11 

leof 

Per  cent, 
to 

to  length 

be  added 

to  length 

be  added 

to  length 

Lay 

be  added 

of  Lay 

of  Lay 

of  Lay 

1-0 

17° 

40' 

229-8 

3-7 

49° 

40' 

31-2 

8-0 

68° 

35' 

7-44 

11 

19 

20 

202 

6 

3-8 

50 

27 

29-7 

8-5 

69 

45 

6-60 

1-2 

20 

50 

180 

2 

3-9 

51 

9 

28-4 

90 

70 

46 

5-92 

1-3 

22 

30 

161 

5 

4  0 

51 

50 

27-5 

9-5 

71 

25 

5-50 

1-4 

24 

0 

145 

41 

52 

31 

26-0 

100 

72 

35 

4-82 

1-5 

25 

30 

132 

4-2 

53 

19 

24-7 

11 

73 

59 

404 

1-6 

27 

0 

120 

4-3 

53 

53 

23-8 

12 

75 

21 

3-37 

1-7 

28 

25 

110 

4-4 

54 

28 

22-9 

13 

76 

25 

2-88 

1-8 

29 

50 

101 

4-5 

55 

3 

22-0 

14 

77 

22 

2-48 

1-9 

31 

10 

93 

2 

4-6 

55 

39 

21-1 

15 

78 

15 

2-17 

2-0 

32 

35 

86 

2 

4-7 

56 

13 

20-3 

16 

78 

52 

1-91 

21 

33 

45 

79 

9 

4-8 

56 

49 

19-5 

17 

79 

33 

1-69 

2-2 

35 

0 

74 

3 

4-9 

57 

21 

18-8 

18 

80 

5 

1-51 

2-3 

36 

10 

69 

3 

50 

57 

52 

18-1 

19 

80 

39 

1-35 

2-4 

37 

25 

64 

8 

5-1 

58 

20 

17-5 

20 

81 

3 

1-226 

2  5 

38 

35 

60 

6 

5-2 

58 

54 

16-8 

21 

81 

28 

1113 

2-6 

39 

35 

56 

8 

5-3 

59 

18 

16-3 

22 

81 

52 

1012 

2-7 

40 

40 

53 

4 

5-4 

59 

48 

15-7 

23 

82 

16 

0-919 

2-8 

41 

40 

50 

3 

5-5 

60 

19 

151 

24 

82 

31 

•853 

2-9 

42 

40 

47 

4 

5-6 

60 

40 

14-7 

25 

82 

50 

•787 

3-0 

43 

40 

44 

8 

5-7 

61 

8 

14-2 

26 

83 

7 

•727 

3-1 

44 

35 

42 

4 

5-8 

61 

36 

13-7 

27 

83 

19 

•675 

3-2 

45 

33 

40 

1 

5-9 

61 

58 

13-3 

28 

83 

34 

-628 

3-3 

46 

26 

38 

0 

60 

62 

23 

12-88 

29 

83 

46 

-585 

3-4 

47 

15 

36 

2 

6-5 

64 

17 

110 

30 

84 

3 

•542 

3-5 

48 

5 

34 

4 

7-0 

65 

51 

9-6 

3-6 

48 

54 

32-7 

7-5 

67 

19 

8-4 
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The  following  constants  are  calculated,  taking  a  lay  of  twenty  times  the  pitch 
diameter  as  adopted  by  the  O.M.A. 


Resistance  of  3  strand  cable  =  0*33742 


Tresistance  of  single  wire  of  length 
\equal  to  the  axial  length  of  strand 


J 

4      „ 

,, 

=  0-253065 

X 

}t                               99 

» 

7      „ 

y, 

=  0- 1443557 

X 

)9                                    11 

» 

19      „ 

»» 

=  0- 0532424 

X 

11                                19 

87      „ 

91 

=  0- 0273493 

X 

»                                 « 

J 

61       „ 

=  0-0165911 

X 

?)                                 99 

^ 

91       „ 

»> 

=  00111222 

X 

n                   *) 

; 

127      „ 

5> 

=  0- 00796978 

X 

j>                    11 

Weight 

of     3  strand  cable  =      3  •  03678 

1  weight  of  single  wii 
\  equal  to  the  axial  lenj 

It 

4      „ 

J> 

=      4-04904 

X 

11                   11 

9) 

7      „ 

91 

=      7  07356 

X 

11                                19 

)) 

19      „ 

19 

=    19-2207 

X 

99                                )» 

37      „ 

i9 

=    37-4414 

X 

))                                 99 

)) 

61       „ 

>» 

=    61-7356 

X 

»»                                 19 

}) 

91      „ 

>) 

=    92-1034 

X 

99                                »> 

j» 

127      „ 

11 

=  128-5447 

X 

"                                 >» 

Effectua 

1  area  of  3  strand  cable  =      2  •  96366  x 

area 

of  single  wire. 

}) 

,,        4 

„     =      3-95155  X 

>» 

»>        »» 

n 

„        7 

„     =      6-92733  X 

»> 

>»        »» 

»» 

„       19 

„     =    18-7820 

X 

91 

9)                 19 

*) 

„      37 

„     =    36-5640 

X 

>» 

»>                 »> 

»? 

„      61 

„     =    60-2733 

X 

19 

»»                  »» 

» 

„      91 

„     =    89-9100 

X 

» 

»>                 »» 

»> 

„    127 

» 

„     =  125-4740 

X 

11                  19 

The  Engineering  Standards  Committee  have  since  standardised  an  increase 
of  2  per  cent,  on  account  of  lay,  in  all  wires  except  the  centre  wire,  which 
corresponds  to  a  lay  of  approximately  15 '5  times  the  pitch  diameter.  The 
foliowmg  constants  are  calculated  on  this  allowance : — 


Resistance  of  3  strand  cable 

=  0-34000    X 

resistance  of  single  wi 

9> 

4 

»> 

9» 

=  0-25500    X 

n 

>»                  99 

9) 

7 

99 

99 

=  0-14530    X 

)> 

*f                 99 

11 

19 

»» 

99 

=  0-053628  X 

99 

9t                 »9 

11 

37 

»» 

99 

=  0- 027558  X 

99 

99                 9* 

»» 

61 

>t 

=  0- 016716  X 

99 

99                 9* 

91 

)) 

99 

=  0-011206  X 

*9 

19                 99 

11 

127 

»» 

99 

=  0-008030  X 

99 

99                 »9 

Weight 

of     3  strand  cable 

=      3  0600  X 

weight 

of 

single  wire. 

>9 

4 

9) 

99 

=      4-0800  X 

»» 

9»                    99 

»» 

7 

*) 

99 

=      7-1200  X 

»9 

9>                    »» 

>» 

19 

9> 

»» 

=    19-3600  X 

99 

99                  »» 

>» 

37 

» 

99 

=    37-7200  X 

19 

»♦                  »» 

»» 

61 

t* 

99 

=    62-2000  X 

9* 

»»                  f» 

»> 

91 
127 

»> 

99 
99 

=    92-8000  X 
=  129-5200  X 

9» 
9» 

99                     99 
»9                      9» 
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Effectual  area  of  3  strand  cable 

=      2-94117  X 

area  of  single  wire. 

»> 

»> 

4 

>j 

»> 

=      3-92157  X 

»» 

»» 

>j 

«i 

» 

7 

♦» 

j» 

=      6-88235  X 

»» 

» 

»» 

>» 

»» 

19 

» 

»» 

=    18-64706  X 

)) 

)) 

t> 

n 

»j 

37 

>j 

»» 

=    36-29411  X 

>» 

» 

99 

)) 

)) 

61 

)» 

»> 

=    59-82353  X 

)) 

» 

») 

»> 

»» 

91 

»> 

»» 

=    89-23529  x 
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COPPBB. 

Copper  weighs  555  lb.  per  cubic  foot  at  60°  F.,  which  gives  a  specific  gravity 
of  8 -90. 

A  2  per  cent,  variation  from  the  adopted  standard  weight  is  allowed  for  all 
conductors. 

Weight  in  lb.  per  mile  =  20350  x  area  in  square  inches 

Weight  in  lb.  per  yard  =  11*575  x  area  in  square  inches 

1  cubic  inch  weighs  145*66  grammes. 

1  cubic  centimetre  weighs  8*90  grammes. 

Weight  in  kilogrammes  per  kilometre  =  8-90  x  area  in  mm.' 

Weight  in  lb.  per  mile  =  31*57  X  area  in  mm.* 

^  .  ,  .  .    ,1^  M        (d^^  mils)* 

Weight  m  lb.  per  mile  =     qo-kqq 


Diameter  in  mils  =  7  *  906  V  weight  in  lb.  per  mile. 

Annealed  High-conductivity  Commercial  Copper. — A  wire  1  metre  long, 
weighing  1  gramme,  and  having  a  resistance  of  0  *  1508  ohm  at  60°  F.,  is  the 
standard  (E.S.O.)  for  annealed  high-conductivity  commercial  copper. 

A  2  per  cent,  variation  from  the  adopted  standard  of  resistance  is  allowed  in 
all  conductors. 

An  allowance  of  1  per  cent,  increased  resistance,  as  calculated  from  the 
diameter,  is  allowed  on  all  tinned  copper  conductors  between  diameters  0  1 04  in. 
and  0-028  in.  (Nos.  12  to  28  S.W.G.)  inclusive. 

An  increase  of  2  per  cent,  in  each  wire,  except  the  centre  wire,  is  allowed 
in  ail  strands,  on  account  of  lay.  The  average  temperature  coefficient  of 
0-00238  per  degree  F.  (0  ■  00428  per  degree  0.)  is  adopted  by  the  Engineering 
Standards  Committee  for  commercial  purposes.  This,  according  to  the  authors' 
opinion,  is  much  too  high  for  commercial  copper. 

The  resistance  per  mile  of  annealed  copper 

0-0423172  ^        .nn«T. 

ohms  at  60°  F. 


area  m  square  in 
The  resistance  per  yard  of  annealed  copper 
0-000024044 


ohms  at  60°  P. 


area  in  square  in. 
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The  resistance  per  inch  of  annealed  copper 

0' 00000066788   ,    .  .  .^  „ 

= = rrrr-  ohms  at  60°  F. 

area  in  square  m. 

The  resistance  per  cubic  centimetre  of  annealed  copper  =  0*  00000169639  ohm 
at  60°  F. 

The  resistance  per  mile  of  annealed  copper 

862 
,.     =lb.permile°'""«**«°°^- 

The  resistance  per  mile  of  annealed  copper 

^       S3880       oi,^g^t60°F. 
(d  in  mils)' 

Hard-drawn  Copper  Wire.— A  wire  1  metre  long,  weighing  1  gramme,  and 
having  a  resistance  of  0-1539  ohm  at  60°  F.,  is  the  standard  (E.S.O.)  for  hard- 
drawn,  high-conductivity  commercial  copper. 

Hard-drawn  copper  is  defined  by  the  Engineering  Standards  Committee  as 
that  which  will  not  elongate  more  than  1  per  cent,  without  fracture. 
Resistance  per  mile  of  hard-drawn  copper 

^       .0:0431689_  ^^^,p 

area  in  square  m. 

The  resistance  per  yard  of  hard-drawn  copper 

0-0000245277       ^       ^  ^no  i^ 
=  -        .  .     ohms  at  60®  F. 

area  in  square  m. 

The  resistance  per  inch  of  hard-drawn  copper 

area  in  square  in. 

The  resistance  per  cubic  centimetre  of  hard  drawn  copper  =  0*00000173054 
ohm  at60^F. 

The  resistance  per  mile  of  hard  drawn  copper 

=      879-35      ^jjj^g  ^^  QQo  j^ 
lb.  per  mile 

The  resistance  per  mile  of  hard  drawn  copper 

=  ,..       r*^^^     .,  .,  ohms  at  60°  F. 
(diameter  in  mils)' 


For  paper  or  gutta  percha  insulated  cables  the  conductor  can  be  formed  of 
plain  copper  wires,  but  for  india  rubber  insulated  cables  the  conductor  should  be 
formed  of  tinned  copper  wires. 

In  the  case  of  vulcanised  bitumen  cables  the  conductor,  or  at  least  the  outside 
layer  of  wires  of  the  conductor,  should  be  formed  of  tinned  copper  wires.  If 
the  bitumen  cable  has  a  separator  of  paper  or  jute  between  the  conductor  and 
the  bitumen,  the  tinning  of  the  conductor  wires  becomes  unnecessary. 

Copper  elongates  with  rise  of  temperature  0-001718  per  cent  per  degree 
Centigrade ;  a  length  I,  when  raised  t°  Centigrade  in  temperature,  becomes: — 

L  =  (l-hO -000017180  2. 
This  coefficient  holds  good  for  temperatures  between  0  —  100°  Centigrade 
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COPPEB. 

Copper  weighs  555  lb.  per  cubic  foot  at  60°  F.,  which  gives  a  specific  gravity 
of  8 -90. 

A  2  per  cent,  variation  from  the  adopted  standard  weight  is  allowed  for  all 
conductors.  ^^^^r. 

Weight  in  lb.  per  mile  =  20350  x  area  in  square  inches 

Weight  in  lb.  per  yard  =  11  575  x  area  in  square  inches 

1  cubic  inch  weighs  145*66  grammes. 

1  cubic  centimetre  weighs  8-90  grammes. 

Weight  in  kilogrammes  per  kilometre  =  8*90  x  area  in  mm.' 

Weight  in  lb.  per  mile  =  31'57  x  area  in  mm.« 
(d  in  mils)' 

Weight  in  lb.  per  mile  =     g2  -  506 

Diameter  in  mils  =  7'90t]  ^^  weight  in  lb.  ptT  raile.  __^ 

Anneahd   High-c^du^HiUy   Commercial 
wBieUiD-  1  ^^r&iiime.  and  having  a  reiistriflofl  "ST 
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The  resistance  per  inch  of  annealed  copper 

0- 00000066788   ,    .  .^„  ^ 

= : :—  ohms  at  60°  F. 

area  m  square  in. 

The  resistance  per  cubic  centimetre  of  annealed  copper  =  0' 00000169639  ohm 
at  60®  F. 

The  resistance  per  mile  of  annealed  copper 

862 
.      =lb.permile''»''"«'>*«'>°^- 

The  resistance  per  mile  of  annealed  copper 
53880 

Hard-drawn  Copper  Wire. — A  wire  1  metre  long,  weighing  1  gramme,  and 
having  a  resistance  of  0  1539  ohm  at  60°  F.,  is  the  standard  (E.S.O.)  for  hard- 
drawn,  high-conductivity  commercial  copper. 

Hard-drawn  copper  is  defined  by  the  Engineering  Standards  Committee  as 
that  which  will  not  elongate  more  than  1  per  cent,  without  fracture. 

Kesistance  per  mile  of  hard-drawn  copper 

0-0431689  ,         ...«^ 

=  .  — i-   ohms  at  60°  F. 

area  in  square  in. 

The  resistance  per  yard  of  hard-drawn  copper 

0-0000245277       ^       ^  ^^o  ^ 
=  -        .  .     ohms  at  60®  F. 

area  in  square  in. 

The  resistance  per  inch  of  hard-drawn  copper 

0-000000681327   ,    .  .^„  ^ 

—       _^^  — ,     ohms  at  60°  F. 

area  m  square  in.  «i-  w   x  . 

The  resistance  per  cubic  centimetre  of  hard  drawn  copper  =  0*00000173054 
ohm  at  60^  F. 

The  resistance  per  mile  of  hard  drawn  copper 

=   ^79-35      ^^^^  ^^  QQo  Y, 
j^  lb.  per  mile 

The  rfiaiatimee  pef  mile  of  hard  drawn  copper 

=  ,j.       ^^^^     .,  .,  ohms  at  60°  F. 
(diameter  in  rrnlay 

;ntta  percha  insulated  cables  the  conductor  can  be  formed  of 
..  hut  for  india  rubber  insulated  cables  the  conductor  should  be 
op  per  wires. 

vulcanised  bitumen  cables  the  conductor,  or  at  k  rtJ^t  the  nutside 
tlio   conductor,  should  be  formed  of  tinned  caj^j>».r  ^Fire8.    If 
i3  hna  a  separator  of  paper  or  jute  between  the  roiiJuL'tor  and 
tiuning  of  the  conductor  wires  becomes  unnece&eiJii-y. 
gates  with  rise  of  temperature  0*001718  per  cent,  per  d*^ 
length  I,  when  raised  t°  Centigrade  in  temperature,  become 

L  =  (1 +  0- 00001718  0  2. 
icicnt  holds  good  for  temperatures  between  0  —  100°  Ceuti^ 
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Sector  Conductors. — In  order  to  reduce  the  diameter  of  multicore  cables,  the 
conductors  are  sometimes  given  a  more  or  less  sector  form  by  one  of  the  following 
methods : — 

(i)  The  ordinary  circular  strand  of  wires,  previous  to  being  insulated,  is 
given  the  required  shape  by  passing  it  through  a  roller  die. 

(ii)  The  sector  conductor  is  directly  formed  by  using  wires  of  different 
diameters  in  the  centre  of  the  strand. 

(iii)  The  conductor  is  built  up,  in  the  case  of  a  3-core  cable,  on  a  6-wire 
basis,  instead  of  a  7-wlre  basis,  tne  6  wires  being  fed  unstranded  through  a 
die  plate  so  as  to  form  the  base  as  shown  in  Fig.  3.  On  this  base  of  6  wires,  a 
fnrtner  12  wires  are  stranded  to  form  an  18- wire  sector  conductor  as  shown  in 
Fig.  4. 


Fig.  3. — Sectob  Basis. 


The  most  economical  sector  shape — that  is,  a  true  120°  sector — cannot  be 
adopted  owing  to  the  sharp  comers,  which  would  crack  and  damage  the  insu- 
lating material,  and  in  the  case  of  extra  high  tension  cables,  produce  excessive 


Fig.  4. — 18-Wike  Sectob  Conductob. 


electric  stress  in  the  dielectric.  Sector  conductor  cables  have  pr*otically  no 
advantage  when  the  seetion  of  the  conductors  is  less  than  0*1  square  inch  owing 
to  the  springiness  of  the  strand. 
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Table  No.  5.— Weight  op  Coppeb  Wire  in  Lb.  peb  Nautioal  Mile. 


Diameter 

Diameter 

Diameter 

lb.  per 
n.mile 

lb.  per 
D.mile 

lb.  per 

mm. 

inch 

mm. 

inch 

mm. 

inch 

D.  mile 

0-1  0 

0039 

0-2857 

4-7  0 

1850 

631-06 

9-3  0 

3661 

2470 

8 

0-2 

0079 

1-1427 

4 

8 

1890 

658 

20 

9 

4 

3701 

2524 

2 

0-3 

0118 

2-5711 

4 

9 

1929 

685 

91 

9 

5 

3740 

2578 

2 

0-4 

0157 

4-5708 

5 

0 

1968 

714- 

19 

9 

6 

3780 

2632 

8 

0-5 

0197 

7  1419 

5 

1 

2008 

743 

04 

9 

7 

3819 

2687 

9 

0-6 

0236 

10-284 

5 

2 

2047 

772 

47 

9 

8 

3858 

2743 

6 

0-7 

0276 

13-998 

5 

3 

2087 

802 

46 

9 

9 

3898 

2799 

9 

0-8 

0315 

18-283 

5 

4 

2126 

833 

03 

10 

0 

3937 

2856 

8 

0-9 

0354 

23  140 

5 

5 

2165 

864 

17 

10 

1 

3976 

2914 

2 

1-0 

0394 

28-568 

5 

6 

2205 

895 

88 

10 

2 

4016 

2972 

2 

1-1 

0433 

34-567 

5 

7 

2244 

928 

16 

10 

3 

4055 

3030 

7 

1-2 

0472 

41  137 

5 

8 

2-283 

961 

01 

10 

4 

4095 

3089 

9 

1-3 

0512 

48-279 

5 

9 

2323 

994 

44 

10 

5 

4134 

3149 

6 

1  4 

0551 

55-992 

6 

0 

2362 

1028 

4 

10 

6 

4173 

3209 

8 

1-5 

0591 

64-277 

6 

1 

2402 

1063 

0 

10 

7 

4213 

3270 

7 

1-6 

0630 

73-133 

6 

2 

2441 

1098 

1 

10 

8 

4252 

3332 

1 

1-7 

0669 

82-560 

6 

3 

2480 

1133 

8 

10 

9 

4291 

3394 

1 

1-8 

0709 

92-559 

6 

4 

2520 

1170 

1 

11 

0 

4331 

3456 

7 

1-9 

0748 

103-13 

6 

5 

2559 

1207 

0 

11 

1 

4370 

3519 

8 

20 

0787 

114-27 

6 

6 

2598 

1244 

4 

11 

•2 

4409 

3583 

•5 

21 

0827 

125-98 

6 

7 

2638 

1282 

4 

11 

3 

4449 

3647 

8 

2-2 

0866 

138-27 

6 

8 

2677 

1321 

0 

11 

•4 

4488 

3712 

6 

2-3 

0905 

151  12 

6 

9 

2717 

1360 

1 

11 

5 

4528 

3778 

1 

2-4 

0945 

164  55 

7 

0 

2756 

1399 

8 

11 

•6 

4567 

3844 

0 

2-5 

0984 

178-55 

7 

1 

2795 

1440 

1 

11 

•7 

•4606 

3910 

6 

2-6 

1024 

193-12 

7 

2 

•2835 

1480 

9 

11 

8 

4646 

3977 

7 

2-7 

1063 

208-26 

7 

3 

•2874 

1522 

4 

11 

•9 

4685 

4045 

5 

2-8 

1102 

223-97 

7 

4 

•2913 

1564 

4 

12 

•0 

4724 

4113 

7 

2-9 

1142 

240-25 

7 

5 

•2953 

1606 

9 

12 

1 

4764 

4182 

6 

30 

1181 

257-11 

7 

6 

2992 

1650 

1 

12 

•2 

4803 

4252 

1 

31 

1220 

274  53 

7 

7 

•3031 

1693 

8 

12 

•3 

4843 

4322 

1 

3-2 

1260 

292-53 

7 

8 

3071 

1738 

0 

12 

4 

4882 

4392 

6 

3  3 

1299 

311-10 

7 

9 

3110 

1782 

•9 

12 

5 

4921 

4463 

8 

3-4 

1339 

330-24 

8 

0 

3150 

1828 

3 

1-2 

6 

4961 

4535 

1 

3-5 

1378 

.349-95 

8 

1 

3189 

1874 

3 

12 

7 

5000 

4607 

7 

3-6 

1417 

370-24 

8 

2 

3228 

1920 

9 

12 

8 

5039 

4680 

6 

3-7 

1457 

391-09 

8 

3 

3268 

1968 

0 

12 

•9 

5079 

4754 

0 

3-8 

1496 

412-52 

8 

4 

3307 

2015 

7 

13 

0 

5118 

4828 

0 

3-9 

1535 

434-51 

8 

5 

3346 

2064 

0 

13 

1 

•5157 

4902 

6 

4  0 

1575 

457-08 

8 

6 

3386 

2112 

9 

13 

2 

5197 

4977 

7 

41 

1614 

480-22 

8 

7 

3425 

2162 

3 

13 

3 

5236 

5053 

4 

4-2 

1654 

503-93 

8 

8 

3465 

2212 

3 

13 

•4 

5276 

5129 

7 

4-3 

1693 

528-21 

8 

9 

3504 

2262 

8 

13 

5 

5315 

5206 

5 

4-4 

1732 

553  07 

9 

0 

3543 

2314 

0 

13 

6 

5354 

5283 

9 

4-5 

1772 

578-49 

9 

1 

3583 

21:65 

7 

13 

7 

5394 

5361 

9 

4-6 

1811 

604-49 

9-2 

3623 

2418-0 

13-8 

5433 

5440-5 
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Table  No.  5. — Weight  op  Copper  Wire  in  Lb.  peb  Nautical  Mile — 

continued. 


Diameter 

Diameter 

Diameter 

lb.  per 
n.  mile 

lb.  per 
n.  mile 

lb.  per 

n.  mile 

mm. 

inch 

mm. 

inch 

mm. 

inch 

13-9  0 

5472 

5519-6 

17-7  0 

6968 

8950-1 

21-4  0 

8425 

13083 

14 

0 

5512 

5599 

3 

17-8 

7008 

9051-5 

21 

5 

8465 

13206 

14 

1 

5551 

5679 

6 

17-9 

7047 

9153-5 

21 

6 

8504 

13329 

14 

2 

5591 

5760 

5 

18-0 

7087 

9256  1 

21 

7 

8543 

13452 

14 

3 

5630 

5841 

9 

18-1 

7126 

9359-2 

21 

8 

8583 

13577 

14 

4 

5669 

5923 

9 

18-2 

7165 

9462-9 

21 

9 

&622 

13702 

14 

5 

5709 

6006 

4 

18-3 

7205 

9567-1 

22 

0 

8661 

13827 

14 

6 

5748 

6089 

6 

18-4 

7244 

9672-0 

22 

1 

8701 

13953 

14 

7 

5787 

6173 

3 

18-5 

7283 

9777-4 

22 

2 

8740 

14080 

14 

8 

5827 

6256 

6 

18-6 

7323 

9883-4 

22 

3 

8780 

14207 

14 

9 

5866 

6342 

4 

18-7 

7362 

9989-9 

22 

4 

8819 

14334 

15 

0 

5906 

6427 

8 

18-8 

7402 

10097 

22 

5 

8858 

14463 

15 

1 

5945 

6513 

7 

18-9 

7441 

10205 

22 

6 

8898 

14592 

15 

2 

5984 

6600 

4 

19-0 

7480 

10313 

22 

7 

8937 

14721 

15 

3 

6024 

6687 

5 

191 

7520 

10422 

22 

8 

8976 

14851 

15 

4 

6063 

6775 

2 

19-2 

7559 

10531 

22 

9 

9016 

14981 

15 

5 

6102 

6863 

5 

19-3 

7598 

10641 

23 

0 

9055 

15113 

15 

6 

6142 

6952 

3 

19-4 

7638 

10752 

23 

1 

9094 

15244 

15 

7 

6181 

7041 

7 

19-5 

7677 

10863 

23 

2 

9134 

15377 

15 

8 

6220 

7131 

7 

19-6 

7717 

10975 

23 

3 

9173 

16509 

15 

9 

6260 

7222 

3 

19-7 

7756 

11087 

23 

4 

9213 

15643 

16 

0  • 

6299 

7313 

4 

19-8 

7795 

11200 

23 

5 

9252 

15777 

16 

1 

6339 

7405 

1 

19-9 

7835 

11313 

23 

6 

9291 

15911 

16 

2 

6378 

7497 

4 

200 

7874 

11427 

23 

7 

9331 

16047 

16 

3 

6417 

7590 

2 

20-1 

7913 

11542 

23 

8 

9370 

16182 

16 

4 

6457 

7683 

6 

20-2 

7953 

11657 

23 

9 

9409 

16318 

16 

5 

6496 

7777 

6 

20-3 

7992 

11773 

24 

0 

9449 

16455 

16 

6 

6535 

7872 

2 

20-4 

8031 

11889  , 

24 

1 

9488 

16593 

16 

7 

6575 

7967 

3 

20-5 

8071 

12006 

24 

2 

9528 

16731 

16 

8 

6614 

8063 

0 

20-6 

8110 

12123 

24 

3 

9567 

16869 

16 

9 

6654 

8159 

3 

20-7 

8150 

12241 

24 

4 

9606 

17008 

17 

0 

6693 

8256 

2 

20-8 

8189 

12360 

24 

5 

9616 

17148 

17 

1 

6732 

8353 

6 

20-9 

8228 

12479 

24 

6 

9685 

17288 

17 

2 

6772 

8451 

6 

21-0 

8268 

12599 

24 

7 

9724 

17429 

17 

3 

6811 

8550 

3 

21-1 

8307 

12719 

24 

8 

9764 

17570 

17 

4 

6850 

8649 

2 

21-2 

8346 

12840 

24 

9 

9803 

17712 

17 

5 

6890 

8749 

0 

21-3 

8386 

12961 

25 

0 

9843 

17855 

17-6 

6929 

8849-2 
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THEIR  CONSTRUCTION  AND  COST.  55 

Table  No.  6. — Weight  op  Copper  Wibe  in  Lb.  peb  Nautical  Mile. 


Diameter 

Diameter 

Diameter 

lb.  per 

lb.  per 

lb.  per 

11.  mile   ~" 

n.  mile   — 

n.  mile 

inch 

mm. 

iiicli 

mm. 

inch 

mm. 

0-001 

0-0254 

0^ 01843  0 

047 

1^1938 

40  712  lo 

093 

2  3622 

159-40 

002 

•0508 

07372 

048 

2192 

42 

463 

094 

2  3876 

162 

85 

003 

•0762 

16587 

049 

2446 

44 

250 

095 

2^4130 

166 

33 

004 

•1016 

29488 

050 

2700 

46 

075 

096 

2^4384 

169 

85 

005 

•1270 

46075 

051 

2954 

47 

936 

097 

2-4637 

173 

41 

006 

•1524 

66348 

052 

3208 

49 

835 

098 

2-4891 

177 

00 

007 

•1778 

90307 

053 

3462 

51 

770 

099 

2-5145 

180 

63 

008 

•2032 

1 

1795 

054 

3716 

53 

742 

100 

2^5399 

184 

30 

009 

•2286 

1 

4928 

055 

3970 

55 

751 

101 

2  5653 

188 

00 

010 

•2540 

1 

8430 

056 

4224 

57 

796 

102 

2^5907 

191 

75 

Oil 

•2794 

2 

2300 

057 

4478 

59 

879 

103 

2  6161 

195 

52 

012 

•3048 

2 

6539 

058 

4732 

61 

998 

104 

2-6415 

199 

34 

013 

•3302 

3 

1147 

059 

4986 

64 

155 

105 

2^6669 

203 

19 

014 

•3556 

3 

6123 

060 

5240 

66 

348 

106 

2-6923 

207 

18 

015 

•3810 

4 

1467 

061 

5494 

68 

578 

107 

2-7177 

211 

00 

016 

•4064 

4 

7181 

062 

5748 

70 

845 

108 

2  7431 

-214 

97 

017 

■  -4318 

5 

3263 

063 

6002 

78 

149 

109 

2^7685 

218 

97 

018 

•4572 

5 

9713 

064 

6256 

75 

489 

110 

2^7939 

223 

00 

019 

•4826 

6 

6532 

065 

6519 

77 

867 

111 

2^8193 

227 

08 

020 

•5080 

7 

3720 

066 

6764 

80 

281 

112 

2^8447 

231 

19 

021 

•5334 

8 

1276 

067 

7018 

82 

732 

118 

2^8701 

235 

33 

022 

•5588 

8 

9201 

068 

7272 

85 

220 

114 

2-8955 

239 

52 

023 

•5842 

9 

7495 

069 

7526 

87 

745 

115 

2^9209 

243 

74 

024 

•6096 

10 

616 

070 

7780 

90 

307 

116 

2-9463 

247 

99 

025 

•6350 

U 

519 

071 

8034 

92 

906 

117 

2-9717 

252 

29 

026 

•6604 

12 

459 

072 

8288 

95 

541 

118 

2-9971 

256 

62 

027 

•6858 

13 

435 

073 

8542 

98 

213 

119 

3-0225 

260 

99 

•028 

•7112 

14 

449 

074 

8796 

100 

92 

120 

3-0479 

265 

39 

029 

•7366 

15 

500 

075 

9050 

103 

67 

121 

3-0733 

269 

83 

•030 

•7620 

16 

587 

076 

9304 

106 

45 

122 

3-0987 

274 

31 

031 

•7874 

17 

711 

077 

9558 

109 

27 

123 

3-1241 

278 

83 

•032 

•8128 

18 

872 

078 

9812 

112 

13 

124 

3-1495 

283 

38 

033 

•8382 

20 

070 

079 

2 

0Q60 

115 

02 

125 

3-1749 

287 

97 

•034 

•8636 

21 

305 

080 

2 

0320 

117 

95 

126 

3-2003 

292 

59 

035 

•8890 

22 

577 

081 

2 

0574 

120 

92 

127 

3-2257 

297 

26 

•036 

•9144 

23 

885 

082 

2 

0828 

123 

92 

128 

3-2511 

301 

96 

•037 

•9398 

25 

231 

083 

2 

1082 

126 

96 

129 

3-2765 

306 

69 

•038 

•9652 

26 

613 

084 

2 

1336 

130 

04 

130 

3-3019 

311 

47 

•039 

•9906 

28 

032 

085 

2 

1590 

133 

16 

131 

3-3273 

316 

28 

•040 

1^0160 

29 

488 

086 

2 

1844 

136 

31 

•132 

3^3527 

321 

12 

•041 

1^0414 

30 

981 

087 

2 

2098 

139 

50 

133 

3^3781 

326 

01 

042 

1^0668 

32 

510 

088 

2 

2352 

142 

72 

134 

3-4035 

330 

93 

043 

1^0922 

34 

077 

089 

2 

2606 

145 

98 

135 

3-4289 

335 

89 

044 

11176 

35 

680 

090 

2 

2860 

149 

28 

136 

3-4543 

340 

88 

045 

11430 

37 

321 

091 

2 

3114 

152 

62 

137 

3-4797 

345 

91 

•046 

1^1684 

38^998 

092 

2^3368 

155^99 

138 

3-5051 

350-98 
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56  KLBCTRIC  CABLES 

Tabui  Na  6.— WxiQHT  of  Ooppib  Wiut  or  Lb.  pbb  NAimoAL  MiLm—oont. 


DUmeter 

Dfametor 

Dtemeter 

lb.p^ 

Ok.  per 

lb.  per 

n.mile 

A.  mile 

n.  mile 

inch 

mm. 

inch 

mm. 

ioeh 

mm. 

0139 

3-5305 

35609 

)185 

4*6989 

630-77 

)-231 

5-8673 

983-44 

140 

3 

5559 

361 

•23 

•186 

4-7*243 

6;^-60 

•232 

5 

•8927 

991 

•98 

141 

3 

5813 

366 

•41 

•187 

4-7497 

644-48 

•233 

5 

•9181 

1000 

•5 

142  3 

6067 

371 

62 

•188 

4-7751 

651-39 

•234 

5 

9435 

1009 

1 

143  3 

6321 

376 

87 

•189 

4-8005 

658-34 

-235 

5 

9689 

1017 

•8 

144 

3 

6575 

382 

16 

•190 

4*8259 

6t>5-32 

•236 

5 

9943 

1026 

5 

145 

3 

6829 

387 

49 

•191 

4  8513 

672-34 

•237 

6 

0197 

1035 

2 

146 

3 

7083 

392 

85 

•192 

4-8767 

679-40 

•238 

6 

0451 

1043 

9 

147 

3 

7337 

398 

25 

•193 

4-9021 

686^50 

•239 

6 

0705 

1052 

7 

148 

3 

7591 

403 

69 

•194 

4-9275 

693-63 

•240 

6 

0959 

1061 

6 

149 

3 

7845 

409 

16 

•195 

4-9529 

700-80 

•241 

6- 

1213 

1070 

4 

150 

3 

8099 

414 

67 

•196 

4-9783 

708-01 

•242 

6 

1467 

1079 

3 

151 

3 

8353 

420 

22 

•197 

5-0037 

715-25 

•243 

6 

1721 

1088 

3 

152 

3 

8607 

425 

81 

•198 

5  0291 

722-53 

•244 

6 

1975 

1097 

2 

153 

3 

8861 

431 

43 

•199 

5  0545 

729-85 

•245 

6- 

2229 

1106 

3 

154 

3 

9115 

437 

09 

•200 

5-0799 

737-20 

•246 

6 

2483 

1115 

3 

155 

3 

9369 

442 

78 

•201 

5  1053 

744-59 

•247 

6 

2737 

1124 

4 

156 

3 

9623 

448 

51 

•202 

5-1307 

752^02 

•248 

6- 

2991 

1133 

5 

157 

3 

9877 

454 

28 

•203 

5^1561 

759-48 

-249 

6 

3245 

1142 

7 

158 

0131 

460 

09 

•204 

5^1815 

766-98 

•250 

6- 

3499 

1151 

9 

159 

0385 

465 

93 

•205 

5-2069 

774-52 

-251 

6- 

3753 

1161 

1 

160 

0639 

471 

81 

•206 

5-2323 

782-09 

•252 

6 

4007 

1170 

4 

161 

0893 

477 

72 

-207 

5-2577 

789-71 

•253 

6 

4261 

1179 

7 

162 

•1147 

483 

68 

•208 

5-2831 

797-35 

•254 

6 

4515 

1189 

0 

163 

1401 

489 

67 

•209 

5-3085 

805-04 

•255 

6 

4769 

1198 

4 

164 

1655 

495 

69 

-210 

5-3339 

812-76 

•256 

6 

5023 

1207 

8 

165 

1909 

501 

76 

•211 

5-3593 

820-52 

•257 

6 

5277 

1217 

3 

166 

2163 

507 

86 

•212 

5-3847 

828-32 

•258 

6 

5531 

1226 

8 

167 

2417 

513 

99 

-213 

5-4101 

836-15 

•259 

6 

5785 

1236 

3 

168 

2671 

520 

17 

•214 

5-4355 

844-02 

•260 

6 

6039 

1245 

9 

169 

2925 

526 

38 

•215 

5-4609 

851^93 

261 

6 

6293 

1255 

5 

170 

•3179 

532 

63 

•216 

5^4863 

859-87 

•262 

6 

6547 

1265 

1 

171 

3433 

538 

91 

•217 

5-5117 

867-85 

•263 

6 

6801 

1274 

8 

172 

3687 

545 

23 

•218 

5-5371 

875-87 

•264 

6 

7055 

1284 

5 

173 

3941 

551 

59 

•219 

5-5625 

883-92 

•265 

6 

7309 

1294 

2 

174 

•4195 

557 

99 

•220 

5-5879 

892-01 

-266 

6 

7563 

1304 

0 

175 

4449 

564 

42 

•221 

5-6133 

900-14 

-267 

6 

7817 

1313 

9 

176 

4703 

570 

89 

•222 

5-6387 

908-30 

•268 

6 

8071 

1323 

7 

177 

4957 

577 

39 

•223 

5-6641 

916-50 

•269 

6 

8325 

1333 

6 

•178 

5211 

583 

94 

•224 

5-6895 

924-74 

•270. 

6 

8579 

1343 

5 

179 

5465 

590 

52 

•225 

5-7149 

933-02 

•271 

6 

8833 

1353 

5 

180 

5719 

597 

13 

•226 

5-7402 

941-33 

•272 

6 

9U87 

1363 

5 

181 

5973 

603 

78 

•227 

5-7657 

949-68 

•273 

6 

9341 

1373 

6 

182 

6227 

610 

47 

•228 

5-7911 

958-06 

-274 

6 

9395 

1383 

7 

183 

6481 

617 

20 

-229 

5-8165 

966-49 

•275 

6 

9849 

1393 

8 

•184 

4-6735 

623-97 

•230 

5  8419 

974-95 

•276 

7-0103 

1403  9 
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THBIE  C0N8TEUCTI0N  AND  COST.  57 

Tablb  No.  6. — Wbight  of  Copper  Wirb  m  Lb.  pbb  Nautioal  Milb — cont. 


Diameter 

Diameter 

Diameter 

Lb.  per 

Lb.  per 

Lb.  per 

n.  mile  ~ 

n.  mile  ~ 

n.  mile 

Inch 

mm. 

inch 

mm. 

Inch 

mm. 

0-277 

7-0357 

1414-1  0 

323 

8-2040 

1922-8  0 

369 

9-3724 

2509-4 

•278 

7 

0611 

1424 

3 

324 

8 

2294 

1934 

7 

370 

9 

3978 

2525 

1 

•279 

7 

0865 

1434 

6 

325 

8 

2548 

1946 

7 

371 

9 

4232 

2536 

7 

•280 

7 

1119 

1444 

9 

326 

8 

2802 

1958 

7 

372 

9 

4486 

2550 

4 

281 

7 

1373 

1455 

3 

327 

8 

3056 

1970 

7 

373 

9 

4740 

2564 

1 

•282 

7 

1627 

1465 

6 

328 

8 

3310 

1982 

8 

374 

9 

4994 

2577 

9 

•283 

7 

1881 

1476 

0 

329 

8 

3564 

1994 

9 

375 

9 

5248 

2591 

7 

•284 

7 

2135 

1486 

5 

330 

8 

3818 

2007 

0 

376 

9 

5502 

2605 

6 

•285 

7 

2389 

1497 

0 

331 

8 

4072 

2019 

2 

377 

9 

5756 

2619 

4 

•286 

7 

2643 

1507 

5 

.332 

8 

4326 

2031 

4 

378 

9 

6010 

2633 

4 

•287 

7 

2897 

1518 

1 

333 

8 

4580 

2043 

7 

379 

9 

6264 

2647 

3 

•288 

7 

3151 

1528 

7 

334 

8 

4834 

2056 

0 

380 

9 

6518 

2661 

3 

289 

7 

3405 

1539 

3 

335 

8 

5088 

2068 

3 

381 

9 

6772 

2675 

3 

•290 

7 

3659 

1550 

0 

336 

8 

5342 

2080 

7 

382 

9 

7026 

2689 

4 

•291 

7 

3913 

1560 

7 

as7 

8 

5596 

2093 

1 

383 

9 

7280 

2703 

5 

•292 

7 

4167 

1571 

4 

338 

8 

5850 

2105 

5 

384 

9 

7534 

2717 

6 

293 

7 

4421 

1582 

2 

339 

8 

6104 

2118 

0 

385 

9 

7788 

2731 

8 

294 

7 

4675 

1593 

0 

340 

8 

6358 

2130 

5 

,386 

9 

8042 

2746 

0 

295 

7 

4929 

1603 

9 

341 

8 

6612 

2143 

1 

387 

9 

8296 

2760 

2 

296 

7 

51S3 

1614 

8 

342 

8 

6866 

2155 

6 

388 

9 

8550 

2774 

5 

297 

7 

5437 

1625 

7 

343 

8 

7120 

2168 

3 

389 

9 

8804 

2788 

9 

298 

7 

5691 

1636 

7 

344 

8 

7374 

2180 

9 

390 

9 

9058 

2803 

2 

299 

7 

5945 

1647 

7 

345 

8 

7628 

2193 

6 

391 

9 

9312 

2817 

6 

300 

7 

6199 

1658 

7 

346 

8 

7882 

2206 

4 

392 

9 

9566 

2832 

0 

301 

7 

6453 

1669 

8 

347 

8 

8136 

2219 

1 

393 

9 

9820 

2846 

5 

302 

7 

6707 

1680 

9 

348 

8 

•8390 

2231 

9 

394 

10 

007 

2861 

0 

303 

7 

6961 

1692 

0 

349 

8 

8644 

2244 

8 

395 

10 

033 

2875 

5 

304 

7 

7215 

1703 

2 

350 

8 

8898 

2257 

7 

396 

10 

058 

2890 

1 

305 

7 

7469 

1714 

5 

351 

8 

9152 

2270 

6 

397 

10 

084 

2904 

7 

306 

7 

7723 

1725 

7 

352 

8 

9406 

2283 

6 

398 

10 

109 

2919 

4 

307 

7 

7977 

1737 

0 

353 

8 

9660 

2296 

5 

399 

10 

134 

2934 

1 

308 

7 

8231 

1748 

3 

354 

8 

9914 

2309 

6 

400 

10 

160 

2948 

8 

309 

7 

8485 

1759 

7 

355 

9 

0168 

2322 

6 

401 

10 

185 

2963 

6 

310 

7 

8739 

1771 

1 

356 

9 

0422 

2335 

7 

402 

10 

211 

2978 

4 

311 

7 

8993 

1782 

6 

357 

9 

0676 

2348 

9 

403 

10 

236 

2993 

2 

312 

7 

9247 

1794 

0 

358 

9 

0930 

2362 

1 

404 

10 

261 

3008 

1 

313 

7 

9501 

1805 

6 

359 

9 

1184 

2375 

3 

405 

10 

287 

3023 

0 

314 

7 

9754 

1817 

1 

360 

9 

1438 

2388 

5 

406 

10 

312 

3037 

9 

315 

8 

0008 

1828 

7 

361 

9 

1692 

2401 

8 

407 

10 

338 

3052 

9 

316 

8 

0262 

1840 

3 

362 

9 

1946 

2415 

1 

408 

10 

363 

3067 

9 

317 

8 

0516 

1852 

0 

363 

9 

2200 

2428 

5 

409 

10 

388 

3083 

0 

318 

8 

0770 

1863 

7 

364 

9 

2454 

2441 

9 

410 

10 

414 

3098 

1 

319 

8 

1024 

1875 

5 

365 

9 

2708 

2455 

3 

411 

10 

439 

3113 

2 

320 

8 

1278 

1887 

2 

366 

9 

2962 

2468 

8 

412 

10 

465 

3128 

4 

321 

8 

1532 

1899 

0 

367 

9 

3216 

2482 

8 

413 

10 

490 

3143 

6 

•322 

8-1786 

1910-9 

368 

9-3470 

2495-9 

414 

10-515 

3158-8 
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Table  No.  6.— Weight  op  Copper  Wibb  in  Lb.  per  Nautical  Mile— 

continued. 


Diameter 

Diameter 

Diameter 

Lb.  per 

Lb.  per 

Lb.  per 

n.  mile 

n.  mile 

n.  mile 

inch 

mm. 

inch 

mm. 

inch 

mm. 

0-415 

10^541 

3174  1 

0-444 

11  277 

3633 '2 

0-473 

12  013 

4123-3 

•416 

10  566 

3189-4 

-445 

11-303 

3649^6 

•474 

12^039 

4140^8 

•417 

10  592 

3204-8 

-446 

11-328 

3666-0 

•475 

12^065 

4158^3 

•418 

10  617 

3220-2 

-447 

11-354 

3682^5 

•476 

12^090 

4175-8 

•419 

10^642 

3235-6 

•448 

11379 

3699-0 

•477 

12116 

4193^4 

•420 

10^668 

3251-0 

•449 

11  404 

3715-5 

•478 

12^141 

4211-0 

•421 

10-693 

3266-6 

•450 

11  430 

3732-1 

•479 

12^166 

4228-6 

•422 

10-719 

3282-1 

•451 

11^455 

3748-7 

•480 

12^192 

4246-3 

•423 

10-744 

3297-7 

•452 

11  481 

3765-3 

•481 

12-217 

4264-0 

•424 

10-769 

3313-3 

•453 

11^506 

3782-0 

•482 

12-243 

4281-7 

•425 

10  795 

3328 • 9 

•454 

11^531 

3798-7 

•483 

12^268 

4299-5 

•426 

10-820 

3344-6 

•455 

11^557 

3815^5 

•484 

12-293 

4317-3 

•427 

10-846 

3360^3 

•456 

11^582 

3832  3 

•485 

12-319 

4335-2 

•428 

10-871 

3376^1 

•457 

11-608 

3849^1 

•486 

12-344 

4353-1 

•429 

10-896 

3391^9 

•458 

11-633 

3866-0 

•487 

12-370 

4371-0 

•430 

10-922 

3407^7 

•459 

11-658 

3882-9 

•488 

12-395 

4389-0 

•431 

10-947 

3423^6 

•460 

11  684 

3899-8 

•489 

12-420 

4407-0 

•432 

10-973 

3439^5 

•461 

11  709 

3916-8 

•490 

12-446 

4425-0 

•433 

10^998 

3455-4 

•462 

11  735 

3933-8 

•491 

12-471 

4443-1 

•434 

11 • 023 

3471-4 

•463 

11  760 

3950-8 

-492 

12-497 

4461-2 

•435 

11  049 

3487^4 

•464 

11^785 

3967-9 

•493 

12^522 

4479-4 

•436 

11-074 

3503  5 

•465 

11  811 

3985-0 

•494 

12-547 

4497-6 

•437 

11  100 

3519  6 

•466 

11-836 

4002^2 

•495 

12 • 573 

4515-8 

•438 

11  125 

8535-7 

•467 

11  862 

4019^4 

•496 

12-598 

4534-1 

•439 

11^150 

3551-8 

-468 

11-887 

4036-6 

•497 

12-624 

4552-4 

•440 

11  176 

3568-0 

•469 

11-912 

4053-9 

•498 

12  649 

4570-7 

•441 

11  201 

3584-3 

-470 

11-938 

4071-2 

•499 

12^674 

4589-1 

•442 

11-227 

3600-6 

•471 

11^963 

4088-5 

•500 

12^700 

4607-5 

•443 

11-252 

3619-9 

•472 

11^989 

4105  9 

Conversions  for  Tcibiles  5  and  6. 

The  weights  given  in  lb.  per  nautical  mile  when  multiplied 

by  0^8673  give  lb.  per  statute  mile. 

by  0-4929  give  lb.  per  1000  yards. 

by  0-5390  give  lb.  per  kilometre. 

by  0-2444  ^ve  kilogrammes  per  kilometre. 
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Table  No.  7. — Brown  and  Sharpe,  or  American  Gauge  Wires. 


NO.       £ 

iameter 
inches 

Weight, 
lb.  per 
8.mUe 

No. 

Diameter 
in  inches 

Weight, 
lb.  per 
s.  mile 

No. 

Diameter 
in  inches 

Weight, 
lb.  per 
8.  mile 

0000     0 

460 

3391-4 

12 

0- 08081 

104-6 

27 

0-0142 

3  232 

000  , 

40964 

2689-0 

13 

-0720 

83-09 

28 

•0126 

^2  544 

00  ' 

3648 

21330 

14 

•06408 

65-85 

29 

-0113 

2-050 

0 

32495 

1692-0 

15 

-05706 

52  26 

30 

•01003 

1-612 

1 

2893 

1341-4 

16 

-05082 

41-36 

31 

-00893 

1-278 

2 

25763 

1063-6 

17 

•0453 

32-89 

32 

-00795 

1013 

3 

22942 

843-4 

18 

-0403 

26-03 

33 

•00708 

0-8034 

1 

20431 

669-0 

19 

-0359 

20-30 

34 

-00603 

•5830 

5 

18194 

530-3 

20 

•0320 

16-41 

35 

-00561 

•5044 

6 

16202 

420-6 

21 

-0285 

13-018 

36 

•00500 

•4007 

7 

14428 

333-7 

22 

•0253 

10-259 

37 

-00445 

•3174 

8 

1285 

264-6 

23 

•0226 

8  186 

38 

•00397 

•2526 

9  1 

11443 

209-7 

24 

•0201 

6-475 

39 

•00353 

•1997 

10 

1019 

166-4 

25 

•0179 

5-135 

40 

•00314 

•1580 

11 

09074 

131-8 

26 

-0159 

4  052 

Table  No.  8. — Brown  and  Sharpe,  Bope  Strands. 


1                                           ' 

Ill 

SUand    'construction 

Diameter 
in  inches 

Weight, 
lb.  per 
8.  mile 

427/16  i  61   X  A  ;  1372 

18062 

259/22     37   X   ^\ 

0-532 

2717 

427/17  1  61   X   iV 

1-222 

14363 

•133/21      19   X   2^ 

-427 

1770 

427/18     61   X  A 

1-088 

11367 

133/22  ,  19   X   ^\ 

-380 

1395 

427/19 

61   X   A 

0-969 

8865 

49/21  I     7   X   aV 

•256 

657 

427/20 

61   X   sV 

-863 

7167 

49/22 

7   X   ^ 

•228 

513 

259/19 

37  X   A 

-754 

5377 

49/23 

7X5^ 

•203 

410 

427/22 

61   X   A  '     -684 

4480 

49/24 

7    X    2\ 

•181 

319 

259/21 

37   X   2^  i     -598 

3448 
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Table  No.  9. — ^Weight  op  CJoppeb  Wire.    Kiloo.  pbb  Km. 


Area  in 

iiim.2 

0 

0*1 

0-2 

0-3 

0*4 

0-6 

0-6 

0-7 

0  8 

0-9 

0 

0 

0-89 

]-78 

2-67 

3-56 

4-45 

5-34 

6-23 

7- 12 

8-01 

1 

8-9 

9-8 

10-7 

11-6 

12-5 

13-4 

14-2 

15-1 

16-0 

16-9 

2 

17-8 

18-7 

19-6 

20-5 

21-4 

22-2 

23-1 

24-0 

24-9 

25-8 

3 

26-7 

27-6 

28-5 

29-4 

30-3 

31-2 

320 

32-9 

33-8 

34-7 

4 

35-6 

36-5 

37-4 

38-3 

39-2 

40-0 

41-0 

41-9 

42-7 

43-6 

5 

44-5 

45-4 

46-3 

47-2 

48-1 

49-0 

49-9 

50-8 

51-6 

52-5 

6 

53-4 

54-3 

55*2 

56-1 

57-0 

57-9 

58-8 

59-7 

60-6 

61-4 

7 

62-3 

632 

641 

65-0 

65-9 

66-8 

67-6 

68-5 

69-4 

70-3 

8 

71-2 

72-3 

73-0 

73-9 

74-8 

75-7 

76-6 

77-5 

78-3 

79-2 

9 

80-1 

81  0 

81-9 

82-8 

83-7 

84-6 

85-5 

86-3 

87-2 

88-1 

10 

89-0 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

The  above  table  can  be  used  for  any  section  of  copper  by  shifting  the  decimal 
point. 


Table  No.  10. — Continental  Nobmal  Sections  and  Stbands. 
Diameter  of  wire  given  in  millimetres. 


Area  in 

Strand 

Strand  if  Test 

Area  in 

Strand 

Strand  if  Test 

mm.2 

Wire  is  included 

mm.2 

Wire  is  included 

10 

7x1-35 

6x1-46 

240 

19x4-01 

18x4-12 

16 

7x1-71 

6x1-85 

280 

37x3-10 

36x3-15 

25 

7x2-13 

6x2-30 

310 

37x3-27 

36x3-31 

35 

19x1-53 

18x1-57 

355 

37x3-50 

36x3-55 

50 

19x1-83 

18x1-88 

400 

37x3-71 

36x3-76 

70 

19x2-17 

18x2-23 

500 

37x4-15 

36x4-21 

95 

19x2-53 

18x2-59 

625 

61x3-62 

60x3-65 

120 

19x2-83 

18x2-91 

725 

61x3-90 

60x3-92 

150 

19x3-17 

18x3-26 

800 

61x4-09 

60x4-12 

185 

19x3-52 

18x3-62 

1000 

91x3-74 

90x3-76 

210 

19x3-75 

18x3-86 
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ELECTRIC  CABLES 


Table  No.  13 

.—Legal 

Diameter 

Area 

Amps. 

1000 

per 

sq.  in. 

Amp., 
I.EE. 
rule 

Resistance  per 

No. 

inch 

mm. 

circular 
mils 

square 
Inch 

square 
millimetre 

Plain  Copper 

100^ 

98^ 

7/0 

0-500 

12 •700 

250000 

0- 196350 

126-68 

196 

197 

0*216016 

0*220424 

6/0 

•464 

11^785 

215300 

•169093 

109*09 

169 

174-6 

0*250836 

0*255956 

5/0 

•432 

10^973 

186600 

•146574 

94-562 

146*6 

155-3 

0*289374 

0-295280 

4/0 

•400 

10 • 160 

160000 

•125664 

81-072 

125*7 

136*9 

0*337525 

0*344413 

3/0 

•372 

9*4487 

138400 

•108687 

70-119 

108-7 

121*6 

0*390247 

0*398220 

2/0 

•348 

8^8391 

121100 

•095115 

61-363 

95*11 

108  •  9 

0^ 444906 

0*453985 

n 

•324 

8*2295 

105000 

•082448 

53-191 

82*45 

96^90 

©• 513259 

0*523733 

1 

•300 

7-6200 

90000 

•070686 

45-603 

70*69 

86*41 

0*598664 

0*610882 

2 

•276 

7 • 0103 

76180 

•059828 

38*598 

59*83 

74*49 

0*707807 

0*721742 

3 

•252 

6 • 4008 

63500 

•049876 

32*178 

49*88 

64*17 

0*848448 

0*865763 

4 

•232 

5 •8927 

53820 

•042273 

27*273 

42-27 

56*02 

1*00103 

1* 02146 

5 

•212 

53847 

44940 

•035299 

22-773 

35*30 

48-33 

1^19882 

1*22329 

6 

•192 

4«8768 

36860 

•028953 

18*679 

28-95 

41^07 

1 •46159 

1*49141 

1 

•176 

4^4703 

30980 

•024329 

15-695 

24*33 

35^61 

1*74342 

1*77891 

8 

•160 

4^0640 

25600 

•020106 

12-972 

20-11 

30*46 

2 •10468 

2*14763 

9 

•144 

3  6676 

20740 

•016286 

10*507 

16*29 

25-63 

2*59838 

2*65141 

10 

•128 

3-3612 

16380 

•012868 

8*3018 

12-87 

21  13 

3*28783 

3-35493 

11 

•116 

2  9463 

13460 

•010568 

6-8182 

10-57 

17-98 

4'00416 

4*08588 

12 

•104 

2-6416 

10820 

•008495 

5*4804 

8-495 

15  •OS 

4*98149 

5*08316 

13 

•092 

23368 

8464 

•006648 

4*2887 

6^648 

12*29 

6-86577 

6 •49568 

14 

•080 

2 •0320 

6400 

•006026 

3*2429 

5 -027 

9*775 

8*41872 

8*59093 

15 

•072 

1^8288 

5184 

•00407; 

2-6267 

4*072 

8-223 

10*3935 

10*6056 

16 

•064 

1-6266 

4096 

•003217 

2*0755 

3*217 

6-779 

18*1542 

13*4227 

17 

•066 

1-4224 

3136 

•002463 

1*5890 

2*463 

6-446 

17*1811 

17*5317 

18 

•048 

1-2192 

2304 

•0018095 

1*1675 

1-810 

4*230 

23*3853 

23*8626 

19  • 

•040 

1^0160 

1600 

•0012567 

0*81072 

1-267 

3*137 

33' 7525 

34*4413 

20 

•036 

0^91439 

1296 

•0010179 

0*66668 

1-018 

2*638 

41*5742 

42*4227 

21 

•032 

©•81280 

1024 

•0008042 

0*51886 

0-8042 

2^142 

52*6169 

53*6908 

The  Inst  JJ.E.  rule  for  the  carrying  capacity  of  a  conductor  Is  :• 
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THEIE  CONSTRUCTION  AND  COST. 
Standard  Wibe  Gauge. 
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mile  at  60°  F. 

Mini- 
mum 



Lb. 

Yards 

Lb. 

Lb. 

Ohms 

Lb. 

Tinned 

Copper 

per 
yard 

\i: 

per 
km. 

per 
mUe 

TbT 

per 
ohm 

100% 

98«}t 

0-218176 

0» 222539 

2*270 

0*4405 

2482 

3995 

3916 

0*00006397 

18530 

0-253345 

0-258412 

1-955 

0-5115 

2138 

3441 

3372 

0*00007274 

13750 

0-292268 

0-298113 

1-695 

0-6900 

1854 

2983 

2923 

0*00009678 

10330 

0-340900 

0-347718 

1-453 

0-6882 

1590 

2558 

2507 

0-0001316 

7599 

0  394149 

0-402032 

1-267 

0-7955 

1376 

2212 

2168 

0-0001760 

5682 

0-449355 

0-458342 

1  099 

0-9099 

1202 

1936 

1896 

0*0002300 

4348 

0-518391 

0-528759 

0-9634 

1-049 

1043 

1678 

1644 

0-0003069 

3269 

0-604651 

0-616744 

0'8176 

1-223 

894-2 

1439 

1410 

0*0004166 

2403 

0-714380 

0-728668 

0-6921 

1*445 

756-9 

1218 

1194 

0*0005807 

1722 

0-856933 

0-874071 

0'-5767 

1*734 

630*7 

1015 

994-7 

0*0008359 

1196 

1-01105 

1-03127 

0-4888 

2-046 

534-5 

860  2 

843:0 

0*001164 

859 -J 

1-21081 

1-23502 

0-4082 

2-450 

446-4 

718*4 

704*0 

0-001669 

599-2 

1-47620 

1-60573 

0-3374 

2-988 

366-1 

589-1 

577-3 

0*002482 

402-9 

1-76085 

1-79607 

0-2813 

3-655 

307-7 

495-1 

485-2 

0-003512 

284*7 

2- 12573 

2-16824 

0-2325 

4-301 

264-3 

409-2 

401-0 

0-005142 

194*6 

2 '62436 

2-67685 

0*1884 

5-308 

206*0 

331-5 

324-9 

0*007837 

127*6   ^ 

3-32071 

3-38712 

0-1488 

6*720 

162*7 

261-9 

256*7 

0*01225 

79-68 

4  04420 

4-12609 

0-1222 

8-183 

133-7 

215*1 

210-8 

0-01861 

53-73 

5  03131 

5-13193 

0*09824 

10-18 

107-4 

172-9 

169-4 

0*02881 

34-71 

6-42950 

6-43832 

0-07688 

13-01 

84*08 

135-3 

132*6 

0-04705 

21-25 

8-50330 

8-67336 

0-05813 

17-20 

63-67 

102*3 

100-3 

0-08230 

12*15 

10-4974 

10-7073 

0*04709 

21-24 

51-50 

82*87 

81*21 

0*1254 

7-974 

13-2858 

13-5515 

0-03720 

26-88 

40*68 

65-47 

64*16 

0*2010 

4-975 

17-3529 

17-6999 

0-02848 

35-11 

31-14 

50*12 

49-12 

0-3428 

2-917 

23-6192 

24-0916 

0*02093 

47-78 

22-89 

36-83 

36-09 

0*6348 

1-576 

34*0900 

34' 7718 

0-01453 

68*82 

15*90 

25*58 

25-07 

1*316 

0-7599 

41-9900 

42-8298 

0-01177 

84-96 

12-88 

20-72 

20-31 

2-006 

0*4985 

53-1431 

64-2060 

0*009301 

107-5 

10-17 

16-37 

16-04 

3-214 

0-3111 

Current  in  amperes  =  2-6  (area  in  thousandths  of  a  square  inch)  0'82. 
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ELECTRIC   CABLES 


Table  No.  13. — Legal 


Diameter 

Area 

Amps. 

at 

1000 

per 

sq.  in. 

Amp., 

I.E.K. 

rule 

Resistance  per 

No. 

inch 

mm. 

Circular 
mils 

1„T 

square 
millimetre 

Plain  Copper 

100  *5«. 

98«)k 

22 

0*028 

0-71119 

784 

0^  00061575 

0*39725 

0-6158 

1-747 

68-7247 

70-1272 

23 

•024 

•60960 

576 

•00045239 

-29186 

•4524 

93*5414 

95-4504 

24 

•022 

•55880 

484 

•00038013 

-24524 

•3801 

111-322 

113-594 

25 

•020 

•50800 

400 

•00031416 

•20268 

•3142 

134-699 

137-448 

26 

•018 

•45720 

324 

•00025446 

•16417 

•2545 

166-296 

169-690 

27 

•0164 

•41656 

269 

•00021124 

•13628 

-2112 

200-326 

204-415 

28 

•0148 

•37692 

219 

•00017203 

-11099 

•1720 

245-982 

251-002 

29 

•0136 

•34544 

185 

-00014527 

•093719 

-1453 

291*978 

297-937 

30 

•0124 

•31496 

153-8 

•00012076 

•079100 

- 1208 

350-415 

357*667 

31 

•0116 

•29464 

134*6 

•00010569 

•068181 

-1057 

400*416 

408*588 

32 

•0108 

•27432 

116:6 

•000091609 

*  059102 

•0916 

461-933 

471-360 

33 

•0100 

•25398 

100  0 

•000078540 

•050670 

•0785 

638-798 

549-794 

34 

•0092 

•23398 

84*64 

•000066476 

-042887 

•0666 

636-577 

649*568 

35 

•0084 

•21336 

70-56 

•000055417 

-035752 

•0564 

763  603 

779-187 

36 

•0076 

•19804 

57^76 

•000045365 

-029267 

•0464 

932-822 

951*859 

37 

•0068 

•17272 

46^24 

•000036317 

•023430 

•0363 

1165-22 

1189-00 

38 

•0060 

•15240 

86-CO 

•000028274 

-018241 

•0283 

1496-66 

1527 '20 

89 

•0052 

•13608 

27*04 

•000021237 

* 013701 

•0212 

1992-60 

2033-26 

40 

•0048 

•12192 

23^04 

•000018095 

•011674 

*0181 

2338-53 

2386-26 

41 

•0044 

•11176 

19*36 

•000015205 

•0098097 

*0152 

2783-05 

2839-85 

42 

•0040 

•10160 

16*00 

•000012566 

•0081072 

•0126 

3367-6 

3436-2 

43 

•0036 

•09144 

12*96 

•000010179 

* 0065668 

•0102 

4157-4 

4242^3 

44 

•0032 

•08128 

10*24 

•0000080425 

* 0051886 

•0080 

6261-7 

5369-1 

45 

•0028 

•07119 

7*840 

* 0000061 575 

-0039725 

*0062 

6872-4 

7012-7 

46 

•0024 

•06096 

5*760 

•0000045239 

-0029186 

*0045 

9354*1 

9545 

47 

•0020 

•05080 

4-000 

-0000031416 

•0020268 

•0031 

13470 

13745 

48 

•0016 

•04064 

2-560 

-0.000020106 

-0012972 

•0020 

21047 

21476 

49 

•0012 

•03048 

1^440 

•0000011310 

-00072965 

•0011 

37417 

38180 

50 

•0010 

•02540 

1*000 

•0000007854 

•00050670 

•0008 

53880 

54979 

The  Inst.E.E  rule  for  the  carrying  ci^Mcity  of  a  conductor  Is : — 
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mile  at  60°  F. 

Lb. 

Yards 

Lb 

Lb. 

Minimum 

Ohms 
per 
lb. 

Lb. 
per 
ohm 

Tinned  Copper 

per 
yard 

^: 

Z. 

per 
mile 

LTX  &AX  1  AAA  UXXl 

lb. 
per  mile 

100  fi^ 

98  Vo 

69-4119 

70-8001 

0-007120 

140-4 

7-786 

12-53 

12-28 

5-484 

0-1823 

94-6946 

96-3664 

-005231 

191  •  2 

5^721 

9-206 

9-022 

10-16 

•09843 

112-435 

114-684 

•004395 

227^5 

4^807 

7-736 

7-850 

14-39 

•06949 

136-046 

138-767 

-003633 

275-3 

3-973 

6-394 

6-266 

21^07 

•04746 

167-959 

171-318 

-002943 

339-8 

3-218 

6-179 

5-075 

32-11 

-03114 

202-330 

206-091 

-002442 

409^5 

2-671 

4-298 

4-212 

46-63 

-02145 

248-441 

253-410 

•001989 

502-8 

2-175 

3-500  , 

3-430 

70-29 

-01423 

294-898 

300-796 

-001680 

505-2 

1-837 

2-957 

2-898 

98-51 

-01016 

363-919 

360-998 

•001397 

715-8 

1-627 

2-468 

2-409 

142-6 

-007018 

404-420 

412-609 

-001222 

818-3 

1-337 

2-151 

2-108 

186-1 

-005373 

466-552 

475-883 

-001059 

944-3 

1-168 

1-864 

1^827 

247-9 

-004034 

544-186 

555-070 

•0009080 

1101 

0-9930 

1-698 

1-566 

337-2 

-002966 

642-943 

655-801 

-0007688 

1301 

0^8408 

1-353 

1-326 

470-6 

-002125 

771-239 

786-664 

•0006409 

1660 

0-7009 

1-128 

1-105 

677-0 

-001477 

942-150 

960-994 

•0005245 

1907 

0-6736 

0-9231 

0-9046 

1011 

•0009891 

1176-87 

1200-41 

•0004200 

2381 

0-4593 

0-7391 

0-7243 

1576 

-0006345 

1511-62 

1541-86 

-0003269 

3059 

0-3575 

0-6753 

0-5638 

2602 

-0003843 

2012-62 

2052-77 

-0002456 

4072 

0-2686 

0-4322 

0-4236 

4609 

-0002170 

2361-92 

2409-16 

-0002093 

4778 

0-2289 

0-3683 

0-3609 

6348 

-0001576 

2810-9 

2867-1 

-0001759 

6685 

0-1923 

0-3095 

0-3003 

8989 

-0001112 

3401-2 

3469-2 

-0001463 

6882 

0-1590 

0-2568 

.0^2507 

13160 

-00007599 

4199-0 

4282-9 

•0001177 

8496 

0-1288 

0-2072 

0^2031 

20060 

•00004985 

5314-3 

6420-6 

-00009301 

10760 

0-1017 

0-1637 

0-1604 

32140 

•00003111 

6941-2 

7080-0 

•00007120 

14040 

0-07786 

0-1253 

0-1228 

54840 

•00001823 

9447-7 

9636-6 

•00005231 

19120 

0-05721 

0-09206 

0-09022 

101620 

•000009841 

13605 

13877 

-00003632 

27530 

0-03972 

0-06392 

0-06264 

210730 

•000004746 

21257 

21682 

-00002326 

43010 

0-02543 

0-04092 

0-04010 

514170 

•000001945 

37791 

38547 

-00001308 

76450 

0-01430 

0-02302 

0-02256 

1625540 

•0000006152 

64419 

55507 

-00000908 

110100 

0^ 009930 

0-01598 

0-01566 

3371710 

•0000002966 

Current  in  amperes  =2*6  (area  in  thonsandths  of  a  square  inch)  o-ss. 
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ELBCTBIC  CABLES 


Table  No.  14.— 

Wire 

or 
Strand 
L.W.G. 

Diam. 
inch 

of  Wire 
mm. 

Diam. 
inch 

of  Strand 
mm. 

Amperes 

at 
1000  per 
sq.  in. 

Amperes 
I.K.E. 
rule 

1-747 
2  142 
2-452 
2-638 

Calcniated 
Area 
sq.  in. 

Effective 
Area 
sq.  in. 

1/22 
1/21 
3/25 
1/20 

0-028 
•032 
•020 
•036 

0^7112 
•8128 
•5080 
•9144 

0^028 
•032 
-043 
•036 

0-7112 
•8128 
r092 
0-9144 

0^6158 
•8042 
•9240 

1  018 

0-00061575 
•0008042 
•00094248 
•0010179 

0-00061575 
-0008042 
•00092399 
•0010179 

3/24 

1/19 
3/23 

1/18 

•022 
•040 
•024 
•048 

•5588 
1^016 
0-6096 
1-219 

•047 
•040 
•052 
-048 

1-194 
1-016 
1^321 
1^219 

M15 
r257 
1-330 
1^810 

2-868 
3-137 
3  307 
4-230 

•0011404 
•0012567 
•00135717 
•0018095 

•00111546 
-0012567 
-00133056 
-0018095 

3/22 
7/25 
3/21 

1/37 

•028 
•020 
•032 
•056 

0-7112 
•5080 
•8128 

1-422 

•060 
•060 
•069 
•056 

1524 
1^524 
1-753 
1^422 

1^8ll 
2  162 
2-365 
2^463 

4-258 
4-921 
5-301 
5-445 

•00184725 
•00219912 
•00241265 
•002463 

•00181103 
•00216193 
-00236534 
•002463 

7/24 
3/20 
7/23 
1/16 

•022 
•036 
•024 
•064 

0-5588 
•9144 
•6096 

r625 

•066 
•078 
•072 
•064 

1-676 
1-981 
r829 
1-625 

2-610 
2-994 
3-113 
3-217 

5  751 
6-444 
6-636 
6-779 

•00266093 
•00305361 
•00316673 
-003217 

-0026099 
-00299373 
-00311318 
•003217 

3/19 
1/15 

7/22 
7/21J 

•040 
•072 
•028 
•030 

roi6 

1^829 
0-7112 
•7620 

•086 
•072 
•084 
•090 

2^184 
P829 
2^134 

2^286 

3-696 
4-072 
4  266 
4-896 

7-644 
8-223 
8-543 
9-565 

•00376992 
•00407151 
-00431025 
•00494802 

•00369599 
•00407151 
•00423736 
•00486435 

1/14 
3/18 

7/21 
7/20J 

•080 
•048 
•032 
•033 

2  032 
1-219 
0-8128 
-8380 

•080 
•103 
•096 
-099 

2  032 
2-616 
2  483 
2-515 

5  027 
5-364 
5-571 
5-925 

9-775 
10-31 
10-63 
11-19 

•00502656 
•00542868 
•00562975 
•00598710 

-00502656 
•00532223 
•00553455 
•00588586 

1/13 
7/20 
1/12 
7/19 

•092 
•036 
•104 
•040 

2-337 
0-9144 
2-642 
1-016 

-092 
-108 
•104 
-120 

2^337 
2^743 
2-642 
3^048 

6-648 
7-052 
8^495 
8^708 

12-29 
12-90 
15-03 
15^34 

•00664762 
•00712509 
•00849488 
•00879648 

•00664762 
•00700461 
•00849488 
•00864774 

1/11 

19/22 
7/18 
1/10 

•116 
•028 
•048 
•128 

2-946 
0^7112 
1^219 
3  ••251 

•116 
•140 
-144 
•128 

2-946 
3-556 
3^658 
3^251 

10^57 
11-57 
12-54 
12-87 

17-98 
19^36 
20-68 
21  13 

•0105683 
•0116992 
•0126699 
•0128679 

•0105683 
•0114546 
•0124556 
•0128679 

19/21 

1/9 

7/17 

19/20 

•032 
•144 
•056 
•036 

0^8128 
3-658 
1^422 
0-9144 

•160 
•144 
•168 
-180 

4  064 
3-658 
4-267 
4-572 

1510 
16-29 
17-06 
1912 

24-09 
25-63 
26-62 
29-23 

•0152813 
•0162860 
-0172411 
•0193395 

•0149963 
•0162860 
•0169495 

•0189789 

1/8 

•160 

4-064 

•160 

4-064 

20-11 

30-46 

•0201062 

-0201062 
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Resistance  in  Ohms  per  mile  at  60^  F. 


100  per  cent. 
Plain  Copper 


68-7247 
52-6169 
45-7979 
41-6742 

37-9367 
33-7525 
31-8041 
23-3853 

23-3664 
19-5737 

17-8905 
17  1811 

16-2139 
14-1352 
13-5929 
13  1542 

11-4494 
10-3935 
9-98668 
8-69943 

8-41872 
7-95102 
7-64600 
7-18963 

6-36577 
6-04133 
4-98149 
4-89344 

4-00416 
3-69432 
3-39742 
3-28783 

2-82183 
2-59838 
2-49665 
2-22969 

2-10468 


98  per  cent. 
Plain  Copper 


100  per  cent. 
Tinned  Copper 


70-1272 
53-6908 
46-7325 
42-4227 

38-7109 
34-4413 
32-4531 
23-8626 

23-8432 
19 -9782 
18-2556 
17-5317 

16-5449 
14-4237 
13-8703 
13-4227 

11-6831 
10-6056 
10-1905 
8-87697 

8-59053 
8-11328 
7-80204 
7-33636 

6-49568 
6-16463 
5  08316 
4-99331 

4-08588 
3-76972 
3-46676 
3-35493 


87942 
65141 
54760 


2-27520 
2-14763 


98  per  cent. 
Tinnd  Copi  er 


69-4119 
53-1431 
46-2558 
41-9900 

38-3161 
34-0900 
32  1221 
23-6192 

23-6000 
19-7695 
18-0694 
17-3529 

16-3761 
14-2766 
13-7288 
13-2858 

11-5639 
10-4974 
10-0865 
8-78643 

8-50330 
8-03053 
7-72246 
7-26153 

6-42950 
6-10175 
5-03131 
4-94238 

4-04420 
3-73127 
3-43140 
3-32071 


•85005 
•62436 
52162 
25199 


2-12573 


70-8001 
54-2060 
47-1809 
42-8298 

39-0824 
34-7718 
32-7645 
24-0916 

24-0720 
20-1649 
18-4308 
17  6999 

16-7036 
14-5621 
14-0034 
13-5515 

11-7952 
10-7073 
10-2882 
8-96216 

8-67336 
8-19114 
7-87691 
7-40676 

6-43832 
6-22378 
5-13193 
5-04122 

4-12509 
3-80589 
3-60003 
3-38712 

2-90706 
2-67685 
2-57205 
2-29703 

2-16824 


Standard  Weight 


lb.  per 
mile 


12-53 
16-37 
19-42 
20-72 

23-49 
25-58 
27-96 
36-83 

38-05 
45-23 
49-71 
50-12 

54-71 
62-92 
65  12 
65-47 

77-68 
82-87 
88-63 
101-8 

102-3 
111-8 
115-8 
123-2 

135-3 
146-6 
172-9 
180-9 

2151 
240-8 
260-5 
261-9 

314-6 
331-5 
354-5 
398-3 

409-2 


lb.  per 
km. 


7-786 
10-17 
12-07 
12-88 

14-60 
15-90 
17-37 

22-89 

23-64 
28-11 
30-89 
31-14 

34-00 
39-10 
40-47 
40-68 

48-27 
51-50 
55-07 
61-40 

63-57 
69-47 
71-95 
76-56 

84-08 
91  10 

107-4 

112-4 

133-7 
149-6 
161-9 
162-7 

196-5 
2060 
220-8 
247-6 

254-8 


lb.  per 
1000  yd. 


7 

9 

11 

11 

13 
14 
15 
20 

21 
25 

28 
28 

31 
35 
37 
37 

44 
47 
50 
57 

58 
63 
65 
70 

76 

83 

98 

102 

122 
136 
148 
148 

178 
188 
201 
226 


Mini, 
mum 
Weight 
lb.  per 
mile 


12  12 

30  16 

04  19 

77'  20 


232-6 


23 
25 
27 
36 

37 
44 

48 
49 

53 
61 
63 
64 

76 
81 
86 
99 

100 
109 
113 
120 

132 
143 
169 
177 

210 
236 
265 
266 

308 
324 
347 
390 


4010 
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ELEOTBIO  GABLES 


Table  No.  14.- 


Wire  or 
Strand 
L.W.G. 


Warn,  of  Wire 


7/16 
19/19 

1/7 
7/15 

1/6 
19/18 

7/14 
1/5 

37/20 

1/4 
37/19 

7/13 

19/17 
1/3 

7/12 
1/2 

19/16 
37/18 

1/1 
7/11 

19/15 

1/0 

7/10 

37/17 

19/14 
1/00 
1/000 

61/18 

7/9 
37/16 
19/13 

1/0000| 

7/8  I 
1/00000 
61/17 

37/15 


inch 


064 
040 
176 
072 

192 
048 
080 
212 

036 
232 
040 
092 

056 
252 
104 
276 

064 
048 
300 
116 

072 
324 
128 

056 

080 
348 
372 
048 

144 
064 
092 
400 

160 
432 
056 
072 


19/12  I -104 


626 
016 
470 
829 

877 
219 
032 
385 

9144 
893 
016 
337 

422 
401 
642 
010 

626 
219 
620 
946 

829 
230 
251 
422 

032 
839 
449 
219 

658 
626 
337 
16 

064 

97 

422 

829 


Diam.  of  Strand 


I 


inch 


192 
200 
176 
216 

192 
240 
240 
212 

252 
232 

280 
276 

280 
252 
312 
276 

320 
336 
300 
348 

360 
324 
384 
392 

400 
348 
372 
432 

432 

448 
460 
400 

480 
432 
504 
504 


2-642  I  -520 


Amperes 
at 

1000  per 
sq.  In. 


8771  22-27 

080 1  23-60 

470  24-33 

486  28-22 


877 
096 
096 
385 

401 
893 
112 
010 

112 
401 
925 
010 

128 
584 
620 
839 

144 
230 
754 
957 

16 
839 
449 
97 

97 
38 
68 
16 

19 
97 
80 
80 


13-21 


28-95 
33-99 
34-83 
35-30 

37-22 
42-27 
45-96 
46-05 

46-27 

49-88 
58-84 
59-83 

60-39 
66-19 
70-69 
73-22 

76-50 
82-45 
89-17 
90-06 

94*42 
95-11 
108-7 
109  1 

112-9 
117-6 
124-9 
125-7 

139-3 
146-6 
148-5 
148-9 

159-5 


Ampei 

J.Kl! 


ires 
rule 


33-12 
34-74 
35-61 
40-22 

41-07 
46-85 
47-80 
48-33 

50-47 
56-02 
61-07 
60-10 

60-33 
64-17 
73-47 
74-49 

75-06 
80-91 
85-41 
87-90 

91-12 
96-90 
103-3 
104-2 

108-3 
108-9 
121-5 
121-9 

125-4 
129-6 
136-2 
136-9 

149-0 
155-3 
157-0 
157-3 

166-4 


Calculated 
Area 
sq.  in. 


0225189 
0238762 
0243285 
0285006 

0289529 
0343816 
0351859 
0352990 

0376612 
0422733 
0464957 
0465333 

0467972 
0498760 
0594642 
0598286 

0611228 
0669537 
0706860 
0739781 

0773587 
0824481 
0900754 
0911314 

0955046 
0951150 
108687 
110383 

114002 
119029  , 
126305 
125664 

140743 
146574 
150244 
150646 


Effective 
Area 
sq.  in. 


0221381 
0234310 
0243285 
0280187 

0289529 
0337405 
0345909 
0352990 

0369408 
0422733 
0456064 
0457465 

0459247 
0498760 
0584587 
0598286 

0599831 
0656730 
0706860 
0727272 

0759163 

0824481 
0885523 
0893883 

0937239 
0951150 
108687 
108250 

112074 
116752 
123950 
125664 

138363 
146574 
147341 
147764 


•161403   158393 
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Resistance  in  Ohms  per  mile  at  60°  F. 


100  x)er  cent. 
Plain  Copper 


91150 
80603 
74342 
51032 

46159 
25419 
22336 

19882 

14554 
00103 
927879 
925038 

921447 
848448 
723882 
707307 

705485 
644361 
598664 
581862 

557420 
518259 

477878 
473408 

451509 
444906 
390247 
390919 

377581 
362453 
341405 
337525 

305842 
289374 
287205 
286382 

•267165 


98  per  cent. 
Plain  Copper 


95052 
84289 
77891 
54114 

49141 
27976 
24832 
22329 

16891 
02146 
946815 
943916 

940252 
865763 
738655 
721742 

719883 
657512 
610882 
593737 

568795 
523733 
487631 
483070 

460724 
453985 
398220 
398897 

385287 
369850 
348373 
344413 

312083 
295280 
293066 
292227 

•272617 


100  per  cent. 
TinnM  Copper 


93062 
82409 
76085 
52542 

47620 
26673 
23559 
21081 

15699 
01105 
937158 
934288 

930661 
85693S 
731121 
714380 

712540 
650805 
604651 

587681 

562993 
518391 
482657 
478143 

456024 
449355 
394149 
394828 

381357 
366077 
344820 
340900 

308900 
292268 
290077 
289246 

•269836 


98  per  cent. 
Tinn'd  Copper 


'96923 
•86057 
•79607 
55593 

'50573 
29207 
26031 
23502 

18285 
03127 
955901 
952974 

949275 
874071 
745743 

728668 

726791 
663821 
616744 
599434 

574253 
528759 
492310 
487705 

465145 
458342 
402032 
402725 

388985 
373399 
351716 
347718 

315078 
298113 
295879 
295031 

•275233 


Standard  Weight 


lb.  per 
mile 


463' 
491- 
495" 
586' 


589-1 
707-9 
723-6 
718-4 

775-8 
860-2 
957-9 
957-1 

963-3 
1015 
1223 
1218 

1258 
1379 
1439 
1522 

1593 
1678 
1853 
1877 

1966 
1935 
2212 
2274 

2345 
2451 
2601 
2558 

2894 
2983 
3094 
3103 

3323 


lb.  per 
km. 


287-8 
305-5 
307-7 
364-3 

366  1 
439-9 
449-6 
446-4 

482  1 
534-5 
595-2 
594-7 

598-6 
630-7 
759-9 
756-9 

78  V  7 
856-9 
894-2 
945-7 

989-9 
1043 
1151 
1166 

1222 
1202 
1375 
1413 

1457 
1523 
1616 
1590 

1798 
1854 
1923 
1928 

2065 


lb.  per 
1000  yd. 


263-1 


279' 
281- 
333 

337' 
402' 
411 
408' 


440-8 
488-8 
544-3 
543-8 

547-3 
576-7 
694-9 
692-1 

714-8 
783-5 
817-6 

864-8 

905-1 

953-4 

1053 

1066 

1117 
1099 
1257 
1292 

1332 
1393 
1478 
1453 

1644 
1695 
1758 
1763 

1888 


Mini. 

mnm 
Weight 
lb.  per 

mtle 


453-9 
481-9 
485-2 
574-5 

577-3 
693-7 
709-1 
704-0 

760-3 
843-0 
938-7 
938-0 

944-0 

994-7 

1199 

1194 

1233 
1352 
1410 
1492 

1561 
1644 
1816 
1839 

1927 
1896 
2168 
2229 

2298 
2403 
2549 
2507 

2836 
2923 
3032 
3041 

3257 
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ELECTRIC  CABLES 


Table  No.  14.— 


Wire  cr 
Strana 
L.W.G. 


[  1/000000 
37/14 
61/16 

1/0000000 

L 19/11 
7/6 
19/10 
37/13 

61/15 
61/14 
37/12 
61/13 

91/14 

6i/r2 

91/13 
61/11 

91/12 
61/10 
91/11 


Diam.  of  Wire  '  DIam.  of  Strand 


inch 


0-46411 
•080  2 
•064  1 
•50012 

-116'  2 
-192  4 
•128i  3 
•092   2 

•072  1 
•080  2 
•104  2 
•092,  2 

•080:  2 
-104'  2 
•092i  2 
•1161  2 

•1041  2 
•128,  3 
•1161  2 


829 
032 
642 
337 

032 
642 
337 
946 

642 
251 
946 


inch 


79  0^464 

032  I  -560 

626  ,  ^576 

70  I  -500 

946  '  -580 

^77  I  -576 

251  -640 

337  -644 


•648 
•720 
-728 
-828 


•936 
1-012 
1044 

1-144 
1-152 
1276 


11-79 
14-22 
14-63 
12-70 

14^73 
14  63 
16-26 
16^36 

16^46 
18-29 
18-49 
21-03 

22-35 
23-77 
25-70 
26-52 

29-06 
29-26 
32-41 


Amperes 

at 

1000  per 

sq.in. 

Amperes 
I.E.E. 
rule 

Calculated 

Area 

sq.  in. 

169-1 

174-6 

0-169093 

183-8 

187-0 

•185983  ! 

193-9 

195-4 

-196236 

196-3 

197-3 

•196350 

198-5 

199  2 

•200798 

200-6 

200-9 

•202670 

241-7 

234-0 

•244490 

243-1 

235-2 

-245962 

245^5 

237-0 

•248362 

302-9 

281-6 

•306620 

310-5 

287-4 

-314311 

400-8 

354-3 

•405505 

451-9 

391  0 

-457417 

512-0 

433-1 

•518188 

597^7 

491-7 

•604933 

637- 1 

518-2 

-644666 

763-8 

600^1 

•773034 

775-8 

609-0 

•784942 

950-4 

719-3 

•961715 

Effective 
Area 
sq.  in. 


0^  169093 
•182425 
•192444 
•196350 

•197054 
•199243 
-239931 
•241257 

•243003 
•300696 
•308299 
-397671 

•448536 
•508177 
•593188 
•632211 

•758025 
-769777 
•943042 


Digitized  by  CjOOQ IC 


THBIB  OONSTRUOTION  AND  COST, 
Standard  Wires  and  Strands. 


73 


per  mile  at  60°  F. 

Standard  Weight 

Mini- 
mam 

100  per  cent. 
Plain  Copper 

98  per  cent. 
Plain  Copper 

100  per  cent. 
TinnM  Copper 

98  per  cent. 
Tinn'd  Copper 

lb.  per 
mile 

3441 
3830 
4042 
3995 

lb.  per 
km. 

2138 

2380 
2512 
2482 

lb.  per 
1000  yd. 

1955 
2176 
2297 
2270 

Weight 
lb.  per 
mile 

0-250836 
•231970 
•219892 
•216016 

0^255955 
•236703 
•224380. 
•220424 

0-253345 
•234289 
•222091 
•218176 

0-258412 
•238975 
•226533 
•222539 

3372 
3753 
3961 
3915 

•214749 
•212390 
•176372 
•175402 

•219132 
216724 
•179971 

•178982 

•216896 
•214514 
•178136 
•177156 

•221234 
•218804 
•181698 
•180700 

4134 
4167 
5034 
5066 

2569 
2589 
3128 
3148 

2349 
2368 
2860 

2878 

4051 
4084 
4933 
4965 

•174142 
•140731 
•137260 
•106412 

•177696 
•143602 
•140061 
•108584 

•175883 
•142138 
•138632 
•107452 

•179401 
•144981 
•141405 
•109601 

5116 
6316 
6474 
8353 

3055 
3925 
4023 
5191 

2907 
3589 
3678 
4746 

5094 
6190 
6345 
8186 

•0943452 
•0832726 
•0713386 
•0669352 

•0962706 
•0949720 
•0727945 
•0683012 

•0952886 
•0841053 
•0720520 
•0676046 

•0971944 
•0857874 
•0734930 
•0689566 

9422 
10674 
12462 
13279 

6855 
6633 
7744 
8252 

5353 
6065 
7081 
7545 

9234 
10460 
12210 
13010 

•0558256 
•0549733 
•0448730 

•0569649 
•0560952 
•0457888 

•0563839 
•0555230 
•0453218 

•0575115 
•0566335 
•0462282 

15925 
16169 
19811 

9896 
10050 
12310 

9048 

9187 

11256 

15610 
15850 
19410 
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ELEOTBIO   GABLES 


o 
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In  tlie  preceding  tables,  Nos.  12, 18, 14,  and  15,  the  resistance  of  tinned  copper 
wire  has  been  calculated  with  a  1  per  cent,  allowance  on  all  sizes  of  wire.  The 
Engineering  Standards  Committee,  however,  recommend  this  allowance  only  for 
wires  No.  12  and  No.  28,  L.S.W.G.,  inclusive. 
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Table  No.  17. — Voltage  Drop 


L.S.W.G. 

Effective  Cross  Section 

Product  of  Amperes  and  Yards  for  a 

or  inch 

sq.  in. 

mm. 2 

0*6  volt 

1-0  volt 

i-5'volt 

2-0  volts 

2-5  volts 

3-0  volts 

1/22 

0-00061575 

0-397257 

11-7 

23-4 

351 

467 

58^4 

70^0 

1/21 

•00080425 

•518870 

15-2 

304 

45-7 

60-9 

761 

91^4 

3/25 

•00092400 

•596127 

17-5 

350 

52-5 

70-0 

87-6 

1050 

1/20 

•00101787 

•656689 

193 

38-6 

57-9 

77-2 

965 

1158 

3/24 

•00111546 

•719655 

212 

423 

63-5 

84-5 

106 

127 

1/19 

•00125664 

•810900 

23-8 

476 

715 

95^3 

119 

143 

3/23 

•00133056 

•858423 

25-2 

50-5 

75-8 

101 

126 

152 

1/18 

•00180956 

1^ 16745 

34-3 

68-6 

103 

137 

171 

206 

3/22 

•00181103 

1-16840 

344 

68^7 

103 

137 

172 

206 

7/25 

•00216193 

1-39479 

41-0 

821 

123 

164 

206 

246 

3/21 

•00236534 

1-52602 

44-9 

89-7 

135 

180 

224 

269 

1/17 

•0024630 

1^58903 

46-8 

93-5 

140 

188 

234 

281 

7/24 

•0026099 

1 •68381 

49-5 

98-0 

148 

198 

248 

297 

3/20 

•0029937 

1-93143 

56-9 

114 

171 

228 

284 

342 

7/23 

•0031132 

2-00850 

59-0 

118 

177 

236 

296 

354 

1/16 

•0032170 

2-07547 

60-9 

122 

183 

244 

304 

366 

3/19 

•0036960 

2-38451 

70-1 

140 

210 

280 

350 

421 

1/15 

•00407151 

2-62677 

771 

154 

232 

309 

386 

463 

7/22 

•00423736 

2-73378 

80-4 

161 

241 

322 

402 

482 

7/21J 

•00486435 

3^13829 

92-2 

184 

277 

369 

461 

554 

1/14 

•00502656 

3-24293 

95-2 

191 

286 

381 

476 

572 

3/18 

•00532223 

3-43369 

101 

202 

303 

404 

505 

606 

7/21 

•00553455 

3-57067 

104^8 

210 

314 

419 

524 

629 

7/20J 

•00588586 

3-79732 

111-6 

223 

335 

446 

558 

670 

1/13 

•00664762 

4-28878 

126 

252 

378 

504 

630 

756 

7/20 

•00700461 

4-51909 

133 

266 

399 

532 

665 

797 

1/12 

•00849488 

5-48055 

161 

322 

483 

645 

806 

967 

7/19 

•00864774 

5-57917 

164 

328 

492 

655 

819 

983 

1/n 

•0105683 

6-81824 

200 

401 

601 

802 

1001 

1201 

19/22 

•0114546 

7-39008 

217 

435 

652 

870 

1087 

1304 

7/18 

•0124556 

8-03589 

236 

473 

709 

945 

1182 

1418 

1/10 

•0128679 

8-30185 

244 

488 

732 

976 

1221 

1465 

19/21 

•0149963 

9-67505 

284 

569 

854 

1138 

1423 

1707 

1/9 

•0162860 

10-5071 

309 

618 

927 

1236 

1545 

1854 

7/17 

•0169495 

10-9352 

322 

643 

965 

1286 

1608 

1930 

19/20 

•0189789 

12-2443 

360 

720 

1080 

1440 

1800 

2160 

1/8 

•0201062 

12-9717 

381 

763 

1144 

1526 

1907 

2289 

7/16 

•0221381 

14-2826 

420 

840 

1260 

1680 

2100 

2520 

19/19 

•0234310 

15-1167 

444 

889 

1334 

1778 

2223 

2667 
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Voltage 

Drop  of  (Temperature  taken  at  95°  F.  =  35<>  C. 

Yards  =  lead  and  return)  :— 

3-6  volts 

4'0  volti 

4-6  volts 

6*0  volts 

6*6  volts 

6-0  volts 

Y'O  volts 

8*0  volts 

9-0  volts 

81-7 

93-4 

105-0 

117-0 

128-6 

140-0 

163-7 

187 

210  0 

106-7 

121-9 

1371 

152-3 

167-7 

182-8 

213-5 

244 

274-1 

122-6 

140  0 

157-6 

175-0 

192-7 

210-0 

245-2 

280 

315-2 

135-0 

154-3 

173-7 

192-9 

212-0 

232-0 

270-0 

309 

347-0 

148 

169 

190 

212 

232 

254 

296 

338 

380 

167 

191 

214 

238 

262 

286 

334 

381 

429 

177 

202 

227 

252 

278 

303 

354 

404 

455 

240 

274 

308 

343 

877 

412 

480 

549 

617 

240 

275 

809 

344 

878 

412 

481 

550 

618 

288 

328 

370 

410 

452 

493 

575 

657 

740 

314 

359 

404 

449 

494 

539 

628 

718 

808 

328 

374 

421 

468 

515 

561 

655 

748 

842 

346 

396 

445 

495 

545 

594 

693 

792 

891 

398 

455 

512 

569 

625 

682 

796 

910 

1023 

413 

472 

532 

590 

650 

709 

827 

945 

1062 

427 

487 

548 

609 

670 

731 

853 

975 

1097 

491 

561 

631 

701 

771 

841 

981 

1120 

1261 

540 

617 

695 

771 

848 

926 

1080 

1234 

1389 

563 

643 

723 

804 

884 

964 

1124 

1286 

1446 

646 

738 

830 

922 

1014 

1107 

1291 

1474 

1660 

667 

762 

857 

952 

1048 

1142 

1333 

1524 

1714 

707 

808 

908 

1010 

1110 

1211 

1413 

1617 

1818 

734 

838 

943 

1048 

1152 

1258 

1468 

1678 

1888 

781 

893 

1003 

1116 

1228 

1339 

1562 

1786 

2010 

882 

1007 

1133 

1260 

1385 

1511 

1763 

2017 

2267 

930 

1063 

1196 

1328 

1461 

1594 

1860 

2125 

2390 

1128 

1289 

1450 

1610 

1771 

1932 

2255 

2576 

2898 

1148 

1311 

1474 

1639 

1803 

1967 

2295 

2624 

2950 

1402 

1603 

1803 

2003 

2202 

2401 

2802 

3202 

3602 

1522 

1739 

1956 

2174 

2391 

2608 

3043 

3478 

3913 

1654 

1890 

2127 

2363 

2600 

2886 

3308 

3781 

4254 

1709 

1953 

2197 

2441 

2685 

2929 

3418 

3906 

4394 

1992 

2276 

2561 

2845 

3130 

3414 

3983 

4552 

5121 

2163 

2472 

2781 

3090 

3399 

3708 

4326 

4944 

5562 

2251 

2573 

2894 

3216 

3537 

3859 

4502 

5146 

5789 

2520 

2880 

3241 

3600 

3961 

4321 

5041 

5761 

6481 

2670 

3052 

3433 

3815 

4196 

4578 

5340 

6103 

6867 

2940 

3360 

3780 

4200 

4620 

6040 

5880 

6721 

7560 

3112 

3556 

4001 

4445 

4890 

5334 

6223 

7112 

8002 
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Effective  Cross  Section 

1 

'ABLE  No.  17.- 

-Voltage  Drop 

L.8.W.G. 

Prodnct  of  Amperes  and  Yards  for  a 

or  inch 

f  q.  in. 

nim.2 

0-5  volt 

10  volt 

1-6  volt 

2-0  volts 

2*5  volts 

3*0  volts 

1/7 

0-0243285 

15  6596 

462 

923 

1385 

1847 

2308 

2770 

7/ -068" 

•0249919 

16-1238' 

474 

948 

1423 

1897 

2371 

2845 

7/15 

•0280187 

18  0763 

632 

1063 

1595 

2127 

2658 

3190 

1/6 

•0289629 

18^6792 

549 

1099 

1648 

2198 

2747 

3296 

19/18 

•0337405 

21^7680 

640 

1280 

1921 

2561 

3201 

8841 

7/14 

•0345909 

22^3167 

656 

1313 

1969 

2625 

3282 

3938 

1/5 

•0352990 

22-7735 

670 

1340 

2010 

2679 

3349 

4019 

37/20 

•0369408 

23-8327 

701 

1402 

2103 

2804 

3505 

4206 

7/ -084'* 

•0381364 

24-6041 

724 

1447 

2171 

2895 

3618 

4342 

1/4 

•0422733 

27-2730 

802 

1604 

2406 

3209 

4011 

4813 

37/19 

•0456064 

29-4234 

865* 

1731 

2696 

3461 

4327 

5192 

7/13 

•0457465 

29-5138 

868 

1736 

2604 

3472 

4340 

6208 

19/17 

•0459247 

29-6288 

871 

1743 

2614 

3486 

4357 

5229 

7/ -095" 

•0487786 

31-4700 

926 

1851 

2777 

3702 

4628 

5554 

19/ -058" 

•0496235 

31-7828 

942 

1883 

2825 

3766 

4708 

5649 

1/3 

•0498760 

32-1780 

946 

1893 

2839 

3786 

4732 

6679 

7/12 

•0584587 

37-7152 

1109 

2219 

3328 

4437 

5647 

6656 

1/2 

•0598286 

38-5990 

1135 

2270 

3406 

4541 

5677 

6812 

19/16 

•0699831 

38-6987 

1138 

2276 

3414 

4552 

6691 

6829 

37/18 

•0656730 

42-3696 

1246 

2492 

3738 

4984 

6231 

7477 

1/1 

•0706860 

46-6038 

1341 

2683 

4024 

5365 

6706 

8048 

7/11 

•0727272 

46 • 9207 

1380 

2760 

4140 

5520 

6900 

8280 

19/15 

•0759163 

48^9781 

1441 

2881 

4322 

6763 

7203 

8644 

1/0 

•0824481 

53-1922 

1564 

3129 

4693 

6258 

7823 

9388 

7/10 

•0885523 

67^1804 

1680 

3361 

5041 

6721 

8402 

10082 

37/17 

•0893883 

57^6697 

1696 

3392 

5089 

6785 

8481 

10178 

19/14 

•0937239 

60-4669 

1779 

3557 

5335 

7114 

8893 

10672 

1/00 

•0951150 

61-3644 

1805 

3610 

6414 

7220 

9024 

10830 

19/082" 

•0984681 

63-5277 

1869 

3737 

5605 

7474 

9342 

11210 

61/18 

•108250 

69-8389 

2054 

4108 

6162 

8216 

10270 

12326 

1/000 

•108687 

70-119 

2062 

4125 

6187 

8249 

10312 

12376 

7/9 

•112074 

72-3059 

2127 

4253 

6380 

8506 

10633 

12760 

37/16 

•116752 

75-3239 

2215 

4431 

6646 

8860 

11077 

13290 

19/13 

•123950 

79-9676 

2352 

4704 

7055 

9408 

11760 

14112 

1/0000 

•125664 

81-072 

2385 

4769 

7153 

9538 

11922 

14308 

7/8 

•138363 

89-2663 

2625 

5250 

7875 

10500 

13124 

15750 

1/00000 

•146574 

94-562 

2781 

6562 

8342 

11125 

13906 

16686 

61/17 

•147841 

95-0587 

2795 

5591 

8387 

11183 

13978 

16772 

37/15 

•147764 

95-3318 

2803 

5607 

8410 

11214 

14018 

16820 
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Voltage  Drop  of  (Temperatun 

J  taken  at  96°  F.  =  36° 

C.  Yards  = 

=lead  and  return  ) 

3-5  volts 

4-0  volts 

4*5  volts 

5-0  volts 

5-5  volts 

60  volts 

7-0  volts 

8'0  volts 

9-0  volts 

3231 

3693 

4154 

4616 

5077 

5539 

6462 

7386 

8308 

3320 

3794 

4268 

4742 

5217 

5691 

6640 

7588 

8536 

3722 

4253 

4785 

5316 

5848 

6380 

7443 

8506 

9570 

3846 

4395 

4944 

5494 

6043 

6592 

7692 

8790 

9889 

4482 

5122 

5762 

6402 

7042 

7683 

8962 

10243 

11523 

4594 

5251 

5907 

6563 

7220 

7876 

9189 

10500 

11816 

4689 

5358 

6029 

6698 

7368 

8038 

9378 

10717 

12057 

4906 

5608 

6309 

7010 

7710 

8411 

9813 

11214 

12617 

5065 

5789 

6512 

7236 

7959 

8683 

10130 

11577 

13024 

5615 

6417 

7219 

8021 

8824 

9626 

11230 

12834 

14440 

6058 

6923 

7788 

8654 

9519 

10385 

12115 

13846 

15577 

6076 

6944 

7812 

8680 

9548 

10416 

12152 

13888 

15624 

6100 

6972 

7843 

8714 

9586 

10458 

12200 

13942 

15686 

6479 

7404 

8330 

9256 

10182 

11107 

12958 

14810 

16660 

6591 

7533 

8474 

9416 

10358 

11300 

13182 

15066 

16950 

6625 

7572 

8518 

9465 

10411 

11357 

13250 

15142 

17036 

7765 

8874 

9984 

11093 

12203 

13311 

15530 

17748 

19968 

7947 

9082 

10218 

11352 

12488 

13623 

15894 

18164 

20436 

7966 

9105 

10243 

11381 

12520 

13657 

15934 

18210 

20487 

8723 

9970 

11216 

12460 

13708 

14954 

17447 

19938 

22432 

9389 

10730 

12072 

13413 

14754 

16097 

18778 

21460 

24143 

9660 

11040 

12420 

13800 

15180 

16560 

19320 

22080 

24840 

10085 

11525 

12966 

14408 

15847 

17288 

20170 

23050 

25932 

10952 

12518 

14082 

15645 

17210 

18774 

21903 

25032 

28162 

11763 

13442 

15122 

16802 

18485 

20163 

23527 

26884 

30244 

11873 

13570 

15266 

16962 

18658 

20354 

23750 

27140 

30533 

12450 

14230 

16010 

17790 

19566 

21343 

24900 

28460 

32017 

12634 

14440 

16245 

18048 

19853 

21660 

25270 

28880 

32490 

13080 

14950 

16817 

18686 

20550 

22420 

26160 

29900 

33634 

14380 

16430 

18486 

20542 

22596 

24650 

28755 

32864 

36975 

14438 

16500 

18560 

20625 

22688 

24750 

28873 

33000 

37124 

14886 

17013 

19140 

21266 

23390 

25520 

29770 

34030 

38280 

15510 

17720 

19937 

22150 

24370 

26584 

31014 

35445 

39872 

16464 

18816 

21168 

23520 

25870 

28220 

32930 

37630 

42335 

16690 

19076 

21460 

23846 

26230 

28610 

33380 

38150 

42920 

18375 

21000 

23626 

26250 

28870 

31500 

36750 

42000 

47250 

19467 

22250 

26030 

27810 

30590 

33370 

38936 

44496 

50060 

19570 

22365 

25160 

27955 

30750 

33546 

39140 

44730 

50320 

19623 

22430 

25230 

28035 

30840 

33640 

39250 

44850 

50470 
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Voltage  Drop  of  (Temperature  taken  at  95®  F.  =s  35°  C.    Yards  =  lead  and  return) 


3-6  volts 

4-0  volts 

4«5  volts 

5-0  volts 

5*6  volts 

6-0  volts 

7-0  volts 

8-0  volts 

90  volts 

19840 

22680 

25510 

28348 

31180 

34010 

39680 

45350 

51020 

21040 

24040 

27050 

30055 

33060 

36065 

42080 

48090 

54100 

22460 

25670 

28880 

32085 

35290 

38500 

44920 

51330 

57750 

24230 

27690 

31150 

34620 

38080 

41530 

48470 

55380 

62310 

25450 

29090 

32730 

36360 

40000 

43640 

50910 

58180 

65460 

25560 

29210 

32870 

36520 

40170 

43820 

51130 

58420 

65730 

26080 

29810 

33530 

37260 

40980 

44710 

52160 

59610 

67060 

26170 

29910 

33650 

37390 

41130 

44870 

52340 

59820 

67300 

26470 

30250 

34030 

37810 

41590 

45370 

52930 

60490 

68060 

31870 

36420 

40970 

45520 

50080 

54630 

63740 

72840 

81940 

32040 

36620 

41200 

45780 

50360 

54940 

64090 

73240 

82400 

32280 

36890 

41500 

46110 

50720 

55340 

64560 

73780 

83000 

38530 

14030 

49540 

55040 

60550 

66050 

77060 

88060 

99080 

39940 

45640 

51350 

57050 

62760 

68470 

79880 

91290 

102700 

40950 

46800 

52650 

58500 

64350 

70200 

81900 

93600 

105300 

45810 

52360 

58900 

65440 

71980 

78540 

91620 

104700 

117800 

52720 

60250 

67780 

75310 

82840 

90370 

105430 

120500 

135600 

52820 

60360 

67900 

75450 

82990 

90540 

105600 

120700 

135800 

59930 

68500 

77060 

85620 

94180 

102740 

119870 

137000 

154100 

59580 

68080 

76600 

85100 

93620 

102130 

119160 

136180 

153200 

63660 

72750 

81840 

90940 

100100 

109100 

127300 

145500 

163700 

67500 

77140 

86780 

96420 

106070 

115700 

135000 

154300 

173550 

72790 

83200 

93580 

104000 

114400 

124800 

145600 

166400 

187200 

76160 

87040 

97920 

108800 

119700 

130600 

152300 

174100 

195860 

78780 

90040 

101300 

112550 

123800 

135070 

157570 

180100 

202600 

83960 

95960 

108000 

119900 

131950 

144000 

167900 

191900 

216950 

86880 

99300 

111700 

124100 

136500 

149000 

173800 

198600 

223400 

89400 

102200 

114940 

127700 

140500 

153300 

178800 

204300 

229900 

94950 

108500 

122100 

135650 

149200 

162800 

189900 

217000 

244200 

100700 

115060 

129460 

143800 

158200 

172600 

201400 

230160 

258900 

102240 

116840 

131450 

146060 

160700 

175300 

204500 

233700 

262900 

125250 

143150 

161040 

178900 

196800 

214700 

250500 

286300 

322100 

112650 

128700 

144800 

160900 

177000 

193100 

225300 

257500 

289700 

129600 

148150 

166700 

185200 

203700 

222200 

259300 

296300 

333300 

132500 

151460 

170400 

189300 

208300 

227200 

265100 

302900 

340800 
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BLECTRIO  CABLES 

Table  No.  17. — Voltage  Drop 


L.S.W.G. 

Effective  GroBB  Section 

Product  of  Amperes  and  Yards  for  a 

or  inch 

sq.  in. 

mm.s 

0-6  volt 

I'O  volt 

1«6  volt 

2^0  volts 

2*5  vols 

3-0  volts 

19/-101" 

0-149386 

96^3783 

2835 

5669 

8504 

11340 

14173 

17010 

19/12 

•158393 

102^1 89 

3005 

6011 

9016 

12022 

15028 

18033 

1/000000 

•  169093 

109^09 

3208 

6416 

9625 

12833 

16040 

19250 

37/U 

•182426 

117-693 

3462 

6922 

10380 

13850 

17310 

20770 

37/- 082" 

•191660 

123-651 

3636 

7273 

10910 

14550 

18180 

21820 

61/16 

•192444 

124-157 

3652 

7304 

10955 

14610 

18260 

21910 

1/0000000 

•196350 

126-68 

3726 

7452 

11180 

14900 

18630 

22350 

19/11 

•197054 

127-131 

3739 

.7478 

11220 

14960 

18700 

22430 

7/6 

•199243 

128^543 

3781 

7562 

11340 

15120 

18900 

22685 

19/10 

•239910 

154  794 

4552 

9104 

13660 

18210 

22760 

27310 

37/13 

•241257 

155-649 

4578 

9156 

13730 

18310 

22890 

27470 

61/15 

•243003 

156^776 

4611 

9222 

13830 

18450 

23060 

27670 

37/- 101" 

•290769 

187-592 

5504 

11010 

16510 

22020 

27520 

33030 

61/14 

•300696 

193-997 

5705 

11410 

17120 

22820 

28530 

34230 

37/12 

•308299 

198-902 

5850 

11700 

17550 

23400 

29250 

35100 

37/- 110" 

•344898 

222-514 

6544 

13090 

19630 

26180 

32720 

39270 

37/- 118" 

•396888 

256-056 

7531 

15060 

22590 

30120 

37660 

45190 

61/13 

•397671 

256-561 

7545 

15090 

22635 

30180 

37730 

45270 

61/- 098" 

•451233 

291^117 

8562 

17125 

25690 

34250 

42810 

51370 

91/14 

•448536 

289^377 

8510 

17020 

25530 

34040 

42550 

51070 

61/- 101" 

•479282 

309 • 21 3 

9094 

18190 

27280 

36380 

45470 

54560 

61/12 

•508177 

327^855 

9642 

1928i 

28926 

38570 

48210 

57850 

61/- 108" 

•548019 

353-560 

10400 

20800 

31200 

41600 

52000 

62400 

61/110" 

•573408 

369-940 

10880 

21760 

32640 

43520 

54400 

65280 

91/13 

•593188 

382-701 

11255 

22510 

33770 

45020 

56270 

67530 

61/11 

•632211 

407^877 

11990 

23990 

35990 

47980 

59980 

71970 

61/- 118" 

•654201 

422-064 

12410 

24825 

37240 

49650 

62060 

74480 

91/-098" 

•673084 

434^247 

12770 

25540 

38320 

51090 

63860 

76640 

91/- 101" 

•714924 

461^241 

13565 

27130 

40690 

54260 

67820 

81390 

91/12 

•758025 

489-047 

14380 

28770 

43150 

57530 

71920 

86300 

61/10 

•769777 

496-629 

14606 

29210 

43820 

58430 

73030 

87640 

91/11 

•943042 

608-413 

17890 

35790 

53680 

71580 

89470 

107400 

91/- 110" 

•848013 

547-104 

16090 

32180 

48280 

64360 

80460 

96550 

91/- 118" 

•975845 

629-576 

18520 

37030 

55550 

74060 

92580 

111100 

127/- 101" 

•997652 

643-680 

18930 

37860 

56790 

75720 

94660 

113600 
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Voltage  Drop  of  (Temperature 

taken  at  95«  F.  =s  35°  C.  Yards  = 

lead  and  return) 

3*6  volts 

4*0  volts 

4-5  volts 

6-0  volte 

5*6  volts 

6-0  volts 

I'O  volts 

8-0  volts 

90  volts 

19840 

22680 

25510 

28348 

31180 

34010 

39680 

45350 

51020 

21040 

24040 

27050 

30055 

33060 

36065 

42080 

48090 

54100 

22460 

25670 

28880 

32085 

35290 

38500 

44920 

51330 

57750 

24230 

27690 

31150 

34620 

38080 

41530 

48470 

55380 

62310 

25450 

29090 

32730 

36360 

40000 

43640 

50910 

58180 

65460 

25560 

29210 

32870 

36520 

40170 

43820 

51130 

58420 

65730 

26080 

29810 

33530 

37260 

40980 

44710 

52160 

59610 

67060 

26170 

29910 

33650 

37390 

41130 

44870 

52340 

59820 

67300 

26470 

30250 

34030 

37810 

41590 

45370 

52930 

60490 

68060 

31870 

36420 

40970 

45520 

50080 

54630 

63740 

72840 

81940 

32040 

36620 

41200 

45780 

50360 

54940 

64090 

73240 

82400 

32280 

36890 

41500 

46110 

50720 

55340 

64560 

73780 

83000 

38530 

44030 

49540 

55040 

60550 

66050 

77060 

88060 

99080 

39940 

45640 

51350 

57050 

62760 

68470 

79880 

91290 

102700 

40950 

46800 

52650 

58500 

64350 

70200 

81900 

93600 

105300 

45810 

52360 

58900 

65440 

71980 

78540 

91620 

104700 

117800 

52720 

60250 

67780 

75310 

82840 

90370 

105430 

120500 

135600 

52820 

60360 

67900 

75450 

82990 

90540 

105600 

120700 

135800 

59930 

68500 

77060 

85620 

94180 

102740 

119870 

137000 

154100 

59580 

68080 

76600 

85100 

93620 

102130 

119160 

136180 

153200 

63660 

72750 

81840 

90940 

100100 

109100 

127300 

145500 

163700 

67500 

77140 

86780 

96420 

106070 

115700 

135000 

164300 

173550 

72790 

83200 

93580 

104000 

114400 

124800 

145600 

166400 

187200 

76160 

87040 

97920 

108800 

119700 

130600 

152300 

174100 

195860 

78780 

90040 

101300 

112550 

123800 

135070 

157570 

180100 

202600 

83960 

95960 

108000 

119900 

131950 

144000 

167900 

191900 

215950 

86880 

99300 

111700 

124100 

136500 

149000 

173800 

198600 

223400 

89400 

102200 

114940 

127700 

140500 

153300 

178800 

204300 

229900 

94950 

108500 

122100 

135650 

149200 

162800 

189900 

217000 

244200 

100700 

115060 

129460 

143800 

158200 

172600 

201400 

230150 

258900 

102240 

116840 

131450 

146060 

160700 

175300 

204500 

233700 

262900 

125250 

143150 

161040 

178900 

196800 

214700 

250500 

286300 

322100 

112650 

128700 

144800 

160900 

177000 

193100 

225300 

257500 

289700 

129600 

148150 

166700 

185200 

203700 

222200 

259300 

296300 

333300 

132500 

151460 

170400 

189300 

208300 

227200 

265100 

302900 

340800 
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The  voltage  drop  for  any  copper  conductor  can  be  worked  out  from  the 
following  formula : — 

Let  V  =  voltage  drop. 

A  =  current  in  amperes. 

L  =  length  of  circuit  (go  and  return)  in  yards. 

R  =  resistance  of  the  conductor. 

S  =  cross  section  of  conductor  in  square  mm. 

Taking  the  working  temperature  as  95°  F.,  at  which  temperature  copper  has 
a  specific  resistance  of  1  *  86  x  10-^  ohms  per  cubic  centimetre,  then : — 

00186L 
■^  ~    1094S 

_        ,^       0-0186  LA       ^  ^,„^  LA 


If  the  section  is  expressed  in  square  inches,  the  voltage  drop  is — 
V 


0- 00002635^ 


Table  No.  18. — Weight  and  Resistance  (Standard)  of  Soft  Annealed 
Copper  Wire. 


Dia- 

Section, 

Standard 

Standard 

Dia- 

Section. 

Standard 

Standard 

meter, 

square 

Weight. 

Resistance 

meter, 

square 

WeiRht, 

Resistance. 

mm. 

mm. 

lb.  per  mile 

ohms  per  mile 

mm. 

mm. 

lb.  per  mile 

ohms  per  mile 

005 

0-00196 

0-0621 

13630 

0-45 

0-1590 

5-030 

168-25 

06 

•00283 

•0894 

9464 

-46 

-1662 

5-256 

161-00 

07 

•00385 

•1217 

6952 

-48 

-1810 

5-723 

147-88 

08 

•00503 

•1590 

5324 

-60 

-1963 

6-210 

136-29 

09 

•00636 

•2012 

4206 

•52 

-2124 

6-717 

126-00 

10 

•00785 

•2484 

.3407 

•54 

-2290 

7-242 

116-84 

12 

•0113 

•3577 

2366 

-55 

-2376 

7-516 

112-64 

14 

•0154 

•4868 

1738 

-56 

-2463 

7-788 

108-64 

15 

•0177 

•5589 

1514-2 

-58 

•2642 

8-356 

101-29 

16 

•0201 

•6359 

1331  0 

-60 

•2827 

8-942 

94-63 

18 

•0254 

•8048 

1051-5 

-62 

•3019 

9-549 

88-62 

20 

•0314 

•9936 

851-6 

-64 

-3217 

10-174 

83-18 

22 

•0380 

1-202 

703-9 

•65 

•3318 

10-493 

80-64 

24 

•0452 

1-431 

591-4 

'66 

-3421 

10-82 

78-21 

25 

•0491 

1553 

545  1 

-68 

•3632 

11-49 

73-68 

26 

•0531 

1-679 

504-0 

-70 

-3848 

12-17 

69-62 

28 

•0616 

1-947 

434-5 

-72 

•4072 

12-88 

65-72 

30 

•0707 

2-236 

378-6 

•74 

•4301 

13-60 

62-22 

32 

•0804 

2-544 

332-7 

•75 

•4418 

13-97 

60-57 

34 

•0908 

2-872 

294-7 

•76 

-4536 

14-36 

58-99 

35 

•0962 

3-043 

278-1 

•78 

•4778 

15-11 

56-99 

36 

•1018 

3-219 

262  9 

-80 

-5027 

15-90 

53-24 

38 

•1134 

3-687 

235-9 

-82 

-5281 

16-70 

50-67 

'40 

•1257 

3-974 

212-9 

-84 

-5542 

17-53 

48-29 

•42 

•1386 

4-381 

193^ 15 

•85 

•5676 

17-95 

47-16 

.44 

•1521 

4-808 

176^00 

•86 

•6809 

18-37 

46-07 
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Table  No.  18. — Weight  and  Resistance  (Standard)  op  Soft  Annealed 
CoppEB  Wire— continued. 


Dia- 

Section, 

Standard 

Standard 

Dia- 

Section, 

Standard 

Standaid 

meter, 

square 

Weight, 

Resistance 

meter, 

square 

Weigbt, 

Weight 

mm. 

mm.    . 

lb.  per  mile 
19  24 

ohms  per  mile 
43-99 

mm. 

mm. 

lb.  per  mile 

ohms  per  mile 

0-88 

0-6082 

2-2 

3^801 

120-22 

7-039 

•90 

•6362 

20-12 

42-06 

2^3 

4^155 

131-40 

6-440 

•92 

•6648 

21  03 

40-26 

2-4 

4-524 

143-08 

5-914 

•94 

•6940 

21-95 

38-56 

2-5 

4-909 

155-24 

5-451 

•96 

•7088 

2242 

37-75 

2-6 

5^309 

167-90 

6040 

•96 

•7238 

22^89 

36-972 

2-7 

5  726 

181-09 

4  673 

•98 

•7543 

23-86 

35-474 

2-8 

6^158 

194-74 

4-346 

1-00 

•7854 

24-84 

34-066 

2^9 

6-605 

208-90 

4-050 

1^05 

•8659 

27-38 

30^900 

3-0 

7-069 

223-56 

3-786 

MO 

•9503 

30-06 

28^157 

31 

7-548 

238-70 

3-546 

1-15 

1^0387 

32-85 

25-760 

3^2 

8^042 

254-36 

3-327 

1  20 

M310 

35-77 

23-659 

3^3 

8-553 

270-50 

3  128 

1-25 

1-2272 

38-80 

21-803 

3-4 

9-079 

287-14 

2-947 

1-30 

13273 

41^97 

20-160 

3-5 

9-621 

304-27 

2-781 

1-35 

1-4314 

45^26 

18-694 

3-6 

10-179 

321^90 

2-6286 

1-40 

15394 

48-68 

17-381 

3^7 

10^752 

340-04 

2-4886 

1-45 

1-6513 

52  22 

16-206 

3^8 

11^341 

358-63 

2-3594 

1^50 

1-7671 

55-88 

15-143 

3^9 

11-946 

377^74 

2^2399 

1-65 

1^8869 

59-67 

14-183 

4^0 

12-566 

397^40 

2  1292 

1^60 

2 • 0106 

63-58 

13-310 

4-1 

13 •203 

417-50 

2-0266 

1-65 

2^138 

67^62 

12-515 

4-2 

13 • 854 

438-10 

1-9314 

1-70 

2^270 

7178 

11-790 

4^3 

14^522 

459-22 

1-8427 

1-75 

2-405 

76^07 

11-126 

4-4 

15^205 

480-84 

1-7599 

1-80 

2-545 

80-48 

10-516 

4-5 

15-904 

602-93 

1-6826 

1^85 

2-688 

85-02 

9-954 

4-6 

16-619 

525-52 

1-6100 

1-90 

2^835 

89-67 

9-437 

4^7 

17-349 

548-64 

1-5422 

1^96 

2^986 

94-46 

8-961 

4-8 

18  096 

572-22 

1-4788 

2-00 

3  142 

99^35 

8-517 

4-9 

18-857 

596-33 

1-4191 

2^1 

3-464 

109-54 

7-726 

5-0 

19-635 

620-98 

1-3630 

Besistanob  op  Copper  Conductors  to  Alternating  Current. 

Owing  to  the  eddy  currents  induced  in  conductors  by  the  passage  of  alter- 
nating current,  the  current  density  becomes  a  minimum  along  tbe  axis  of  the 
conductor  and  a  maximum  near  its  surface  (ukin  effect).  This  unequal  current 
density  causes  an  increase  in  the  electrical  resistance,  which  increase  can  be 
calculated  by  a  formula  given  by  Lord  Kelvin.*  The  following  table  has  been 
calculated  from  Lord  Kelvin's  formula  by  Hospitalier  aud  Potior  for  copper  of 
standard  resistance. 

Let  d  =  diameter  of  copper  conductor  in  centimetres, 
jp  =  periodicity  per  second. 
B  =  resistance  to  continuous  current. 
Then  hR  =  resistance  to  alternating  current. 


•  Presidential  Address  to  InsURE.,  1889. 
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Table  No.  19.— ALTESNATma  Oubrbnt  Resibtakob  Ooeffioijbmt 
FOB  Stakdabd  Ooppbb. 


dtp 

k 
10000 

dtp 

k 

0 

1280 

1-6778 

20 

1-0000 

1620 

1-8628 

80 

1-0001 

2000 

2-0430 

180 

1-0258 

2420 

2-2190 

320 

10805 

2880 

2-3937 

500 

1-1747 

5120 

3-0956 

720 

1-3180 

8000 

3-7940 

980 

1-4920 

18000 

1 

5-5732 

Curve  No.  1  has  been  conBtructed  from  the  Tslues  given  in  Table  No.  19. 
Carve  No.  2  shows  the  value  of  the  coefiScient  k  for  various  sections  of 
copper  and  for  various  periodicities. 
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88  ELECTRIC  CABLES 

In  the  case  of  large  copper  sections  for  use  with  alternating  onrrent,  it  may 
be  advisable  to  insulate  alternate  wires  in  the  strand  by  means  of  a  layer  of 
paper,  in  order  to  reduce  the  eddy  currents. 


CONCENTRIO  OONDUOTOBS. 

The  diameter  and  number  of  the  wires  necessary  to  form  a  concentric  con- 
ductor of  any  cross-sectional  area  can  be  found  in  the  following  way : — 
Let  Q  =  section  of  conductor  in  square  mm. 
N  =  number  of  wires, 

D  =  diameter  over  insulation  of  inner  conductor, 
d  =  diameter  of  each  wire  (both  iu  mm.). 

ThenQ  =  -^         .-.    N  =  ^ 

The  pitch  diameter  of  the  outer  conductor  will  be  (D  -f-  d).  and  the  pitch 
circumference  ir  (D  4-  d) ;  therefore  the  number  of  wires  will  be 

Equating  these  two  equations  for  N,  we  get : — 

ird'= 5-  •   •     d(P  +  d)  =  ^ 

.-.     d+  2  =  iV(l-625Q  +  D2) 

.-.     (i  =  JV(1-625Q  +  D2)-  ^- 

A  variation  of  5  per  cent,  is  generally  allowed  between  the  resistance  of  the 
various  conducttirs  in  concentric  cables. 

In  the  case  of  concentric  cables  of  large  cross  section  the  outer  conductor  is 
sometimes  formed  of  segmental  copper  strips,  thereby  reducing  the  diameter  and 
cost  of  insulating  and  armouring  materials. 
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Table  No  20. — Temperature  Ooeppioients  for  Copper. 

The  resistance  of  copper  at  60^  F.  is  equal  to  the  resistance  at  t^  F.  multiplied 
by  the  coefficient  for  i^  F. 


top. 

Coefficient 

t°F. 

Coefficient 

51 

Coefficient 

e°F.   Cc 
64    0 

efficient 

25 

0796 

38 

0493 

0199 

9914 

•5 

0784 

•5 

0482 

•5 

0188 

•5 

9903 

26 

0772 

39 

0470 

52 

0177 

65 

9893 

•5 

0760 

•5 

0459 

•5 

0166 

•5 

9882 

27 

0749 

40 

0447 

53 

0154 

66 

9871 

•5 

0737 

•5 

0436 

•5 

0143 

•5 

9860 

28 

0725 

41 

0425 

54 

0132 

67 

9849 

•5 

0713 

•5 

0413 

•5 

0121 

•5 

9839 

29 

0702 

42 

0402 

55 

0110 

.  68 

9828 

•5 

0689 

•5 

0390 

•5 

0099 

•5 

9818 

30 

0679 

43 

0379 

56 

0088 

69 

9807 

•5 

0667 

•5 

0368 

•5 

0077 

•5 

9797 

31 

0655 

44 

0356 

57 

•  1 

0066 

70 

9786 

•5 

0643 

•5 

0345 

•5 

0055 

•5 

9775 

32 

0632 

45 

0334 

58 

0044 

71 

9765 

•5 

0620 

•5 

0322 

•5 

0033 

•5 

9754 

33 

0609 

46 

0312 

69 

0022 

72 

9744 

•5 

0597 

•5 

0299 

•5 

0011 

•5 

9733 

34 

■*• 

0585 

47 

0289 

60 

0000 

73 

9722 

•5 

0574 

•5 

0277 

•5 

0 

9989 

5 

9712 

35 

0562 

48 

0266 

61 

9978 

74 

9702 

•5 

0551 

•5 

0255 

•5 

9968 

•5 

9691 

36 

0539 

49 

0244 

62 

9957 

75 

9681 

•5 

0528 

•5 

0232 

•5 

9946 

37 

0516 

50 

0221 

63 

9935 

•5 

0505 

•5 

10210 

•5 

•9925 
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Table  No  21. — Temperature  Coeppioients  for  Copper. 

(As  used  by  Continental  Engineers.) 

The  resistance  of  copper  at  15^  C.  is  equal  to  the  resistance  at  t^  C.  multi- 
plied by  the  coeflBcient  for  t°  C. 


«oC. 

Coefficient 

<oc. 

Coefficient 

«°C. 

Coefficient 

t°C, 

Coefficient 

0 

2 

0577 

9 

1-0226 

18 

0-9889 

27 

0-9566 

•5 

0558 

•5 

10207 

•5 

•9871 

-5 

•9549 

1 

0538 

10 

1-0188 

19 

-9853 

28 

•9531 

•5 

0518 

•5 

1-0169 

•5 

•9834 

-5 

•9514 

2 

0498 

11 

1-0150 

20 

-9816 

29 

-9497 
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0478 

•5 

1-0131 
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•9798 
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•9479 
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0459 

12 

1-0112 

21 

-9780 

30 

-9463 

•5 

0439 

•5 

1-0094 
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•9762 

•5 

•9445 

4 

0420 

13 
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31 

•9427 

•5 
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•9726 
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•9410 
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15 

1-0000 
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33 
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.5 

0322 

•5 

0'9981 

-5 

-9650 

•5 

-9342 

7 

0303 

16 

-9963 

25 

•9637 

34 

•9326 

•5 

0283 

•5 

•9944 

•5 

•9620 

•5 

•9309 

8 

0264 

17 

•9926 

26 

•9602 

35 

•9292 

•5 

0245 

•5 

•9908 

•5 

•9584 
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Table  No.  23. — Mechanical  Tests  on  Habd  Drawn  Copper  Wires. 


Diameter  of  Wire 

Tensile  Strength 

Elonga- 
tion 
per  cent. 

Twists  in 

Bends  (complete) 
oyer  Quadrant  of 

milli- 
metres 

mUs 

kg/mm2 

45-7 
42-2 
441 
43-2 
40-8 

lb.  per 
sq.  in. 

75  mm. 

150  mm. 

radius 

4/5 

10  mm. 
radius 

8015 

4-00 

4-25 

5-01 

8-00 

119 

157-5 

167 

197 

315 

65000 
60000 
62720  " 
61440 
58030 

1-33 
2-66 
0-66 
2-33 
3-0 

14 

12-5 
8-5 
9-5 

18 

15-5 

14-5 

15-5 

14-5 

6/7 

6 

6 
2/3 

Price  of  Copper  Wire. 

The  price  of  any  copper  wire  can  be  separated  into  two  parts,  viz.,  the  Basis 
and  the  Extra.  The  ham  price  is  equal  to  the  naarket  price  of  copper  plus  the 
price  of  the  rolling  and  preliminary  drawing,  which  is  approximately  £4  per  ton. 
The  extra  price  covers  the  drawing  into  finer  wires  and  also  the  tinning.  The 
price  of  tinning  copper  is  approximately  £3  per  ton  up  to  basis  size.  Table 
No.  24  gives  a  typical  Continental "  extras  *'  list.  The  prices  given  are  in  shillings 
per  100  kilogrammes. 

Table  No.  24. — Copper  Extras. 


Diameter  of 
Wire  in  mm. 

Extra 

for 

Plain 

Copper 

Extra 

for 
Double 
Tinned 
Copper 

6-00 

Extra 

Winding      ^f 
on 
Spools 

eterof 
in  mm. 

Extra 

for 
Plain 
Copper 

Extra 

for 
Double 
Tinned 
Copper 

62 

Extra 

lor 

Winding 

on 

Spools 

to  1-40 

0 

1-45             0 

15 

10 

6-4 

1-39-1 -10 

1-50 

9-80 

1-45 

14 

12 

76 

8»5 

1-09-0-80 

2-50 

10-00 

1-45 

13 

15 

96 

11-0 

0-79-0 -70 

3-50 

10-50 

1-45 

12 

18 

126 

14-5 

0-69-0-60 

3-75 

10-75 

1-45 

11 

22 

156 

18 

0-59-0-50 

4-00 

11-0 

1-45 

10 

26 

186 

22 

0-49-0-40 

4-00 

11-0 

1-55 

095 

30 

260 

30 

0-39-0-36 

4-25 

12-0 

1-75 

090 

40 

360 

40 

0-35-0-33 

4-50 

14-0 

1-90 

085 

50 

460 

53 

0-32-0-30 

4-75 

15-0 

2-10 

080 

60 

560 

72 

0-29-0-27 

5-00 

16-0 

2-30 

075 

80 

710 

108 

0-26-0-24 

5-25 

17-5 

2-65 

070 

100 

860 

132 

0-23-0-21 

5-50 

190 

3-00 

065 

150 

1010 

150 

0-20 

5-75 

19-0 

3-25 

060 

225 

1210 

180 

0-19 

6-25 

28-0 

3-50 

055 

350 

1360 

240 

0-18 

7-00 

34-0 

4-10 

050 

450 

1510 

800 

0-17 

8-00 

46-0 

4-70 

045 

600 

1810 

455 

0-16 

9-00 

51-0 

5-40 

040 

800 

2210 

600 

Up  to  0  *  10  mm.  diameter  the  wire  is  usually  delivered  in  hanks. 
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The  following  list  is  a  typical  ' 
prices  given  being  in  pence  per  lb. 


extras  "  list  of  English  manufacturers,  the 


Table  No.  25 

.—Copper  Extras 

Diameter 
inch 

Plain 

Single 
Tinned 

Double 
Tinned 

Remarks 

Diameter 
incli 

Plain 

Single 
Tinned 

Double 
Tinned 

Remarks 

to  080 

0 

i 

1* 

> 

•019  -•0164 

IJ 

8 

4i 

•079-056 

0 

1 

l| 

•0163--0124 

li 

3i 

5 

•055-048 

h 

H 

l| 

•0123--0116 

2i 

6 

i-i 

•047--086 

H 

•0115--0100 

%\ 

% 

C3 

•035-032 

n 

g 

•0090- -0084 

^i 

'   § 

•031--028 

2 

3 

D 

• 0083- • 0076 

2J 

, , 

K 

•027--022 

. 

2J 

3| 

•0075- -0068 

3J 

•021--020 

1 

2J 

3} 

/ 

•0067- -0058 

4 

•• 

> 

Winding  on  drums  up  to  0  036  in.                  .     ^d.  per  lb. 

* 

Wim 

ling  on 

reels 

„    0- 

0124  in.       . 

. 

\d.  per  lb. 

Owing  to  the  fluctuations  of  the  copper  market  the  prices  in  cable  estimates 
are  generally  protected  by  a  Copper  Clause  similar  to  the  following : — 

"  Above  prices  of  cable  are  subject  to  fluctuations  of  Copper  market  for  Elec- 
trolytic Copper,  and  will  be  regulated  according  to  the  prices  published  in  the 
last  issue  of  the  *  Mining  Journal  *  prior  to  the  date  when  the  official  order 
is  received. 

"  Based  on  £         per  ton. 

"  For  every  variation  in  the  price  of  Copper  £1  per  ton  the  price  of  the  cable 
will  be  varied  at  the  rate  of  £9  per  square  inch  and  per  mile.** 
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(B)    Aluminium. 

Aluminium  wire  can  now  be  commercially  obtained  having  a  conductivity 
of  63  per  cent,  as  compared  with  annealed  copper  of  equal  section ;  therefore, 
for  equal  conductivity  the  area  of  aluminium  will  be  1  *  59  times  the  area  of 
annealed  copper,  or  1  '556  times  the  area  of  hard-drawn  copper. 

The  speci^c  gravity  of  pure  aluminium  is  2*58,  oast  aluminium  2*64,  rolled 
aluminium  2*68,  drawn  aluminium  2*71;  therefore,  for  equal  conductivity  the 
weight  of  aluminium  vnll  be  0*483  times  the  weight  of  annealed  copper,  or 
0*473  times  the  weight  of  hard-drawn  copper,  and  for  equal  area  the  weight  of 
aluminium  will  be  0*304  times  the  copper  weight. 

For  equal  conductivity  the  diameter  of  aluminium  will  be  1*26  times  the 
diameter  of  annealed  copper,  or  1*247  times  the  diameter  of  hard-drawn  copper. 
The  basis  for  the  comparison  of  the  prices  of  copper  and  aluminium  is  given 
by  the  formula : 

Specific  Gravity  of  Copper  x  Conductivity  of  Aluminium 

Specific  Gravity  of  Aluminium  x  Conductivity  of  Copper 

X  Price  of  Copper 

X  Price  of  Aluminium 

Therefore,  the  cost  of  a  conductor  of  given  conductivity  will  be  the  same  for 
aluminium  and  copper  when  the  price  of  aluminium  is  2*072  times  the  price  of 
annealed  copper,  or  2  *  114  times  the  price  of  hard-drawn  copper.  If  aluminium 
is  cheaper  than  these  values,  it  will  be  economical  to  use  it  as  far  as  the  con- 
ductor itself  is  concerned.  For  an  insulated  cable,  however,  the  larger  diameter 
of  the  aluminium  conductor  would,  except  in  the  case  of  extra  high-tension 
cables,  require  more  insulating  material,  etc.,  and  therefore  these  ratios  would 
be  materially  altered. 

In  the  case  of  an  overhead  transmission  line  these  ratios  would  have  to  be 
modified,  to  allow  for  the  increased  wind  pressure  owing  to  the  larger  diameter 
of  the  aluminium  oonductor,  and  also  to  allow  for  the  different  tensile  strength 
of  copper  and  aluminium.  The  tensile  strength  of  aluminium  varies  between 
18,000  and  28,000  lb.  per  square  inch,  as  against  54,000  to  62,000  lb.  per  square 
inch  for  hard-drawn  copper.  The  elastic  limit  in  each  case  lies  at  40-50  per 
cent,  of  the  tensile  strength. 

The  mean  tensile  strength  of  aluminium  is,  therefore,  alxjut  0*4  times  that 
of  hard-drawn  copper,  or,  for  equal  conductivity,  0*62  times  that  of  hard-drawn 
copper;  but  for  any  given  span  the  weij]:ht  of  aluminium  would  be  only  0*473 
times  that  of  hard-drawn  copper  of  equal  conductivity ;  whiltit,  on  the  other 
hand,  the  coefficient  of  expansion  for  aluminium  is  0*00002354,  as  compared 
with  0*0000165  for  hard-drawn  copper.  Therefore,  aluminium  has  an  advantage 
of  approximately  50  per  cent,  in  the  length  of  span  if  higher  poleu  are  used 
than  for  copper,  or,  with  equal  sag,  this  advantage  reduces  to  about  25  per  cent. 
in  favour  of  aluminium.  But,  when  the  wind  pressure  is  considered,  aluminium 
has  a  disadvantage  of  1  *  247  times  the  diameter  of  copper  for  equal  conductivity ; 
therefore,  for  an  overhead  line  with  a  given  sag,  the  length  of  span  for  aluminium 
and  for  hard-drawn  copper  would  be  approximately  the  same. 

Up  to  the  elastic  limit  the  elongation  of  aluminium  is  from  0*14  to  0*16  per 
cent.,  and  0*15  per  cent,  for  hard-drawn  copper. 

The  total  elongation  of  aluminium  is  about  7  per  cent.,  and  0*7  to  3*5  per 
cent,  for  hard-drawn  copper. 

By  means  of  the  aoove  given  ratios  the  foregoing  tables  for  copper  con- 
ductors can  be  applied  to  aluminium. 

The  melting-point  of  aluminium  is  about  650°  C. 

Table  No.  27  gives  some  average  mechanical  tests  on  aluminium  wire. 
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Table  No.  27. — Mbohanioal  Tests  on  Aluminium  Wire. 


Diameter 

Tensile  Strength 

Number  of 
Twists 

Number  of  Complete 
Bends  over  Quadrant 

1 

Elonga^ 
tionln 

in  mm. 

160  mm. 

Kilogrammes 

Lb.  per 

In 

In 

Of  Radius  1  Of  Radius! 

percent. 

1  per  sq.  mm. 

sq.  inch 

75  mm. 

150  mm. 

5  mm.     1 

1 

10  mm. 

2-64 

i 

1      20- 1 

28590 

13i 
11* 

22 

9 

19       1 

5-3      ) 

4-01 

18-6 

26450 

22J 

7 

11       1 

4-7 

5-50 

16-6 

23610 

13 

30 

6 

10      ' 

7-4 

7-0 

:       14-0 

19910 

31 

,, 

8       ' 

6-5 

9-0 

15-2 

21620 

•  • 

22 

.. 

6 

5-3 

100 

1       12-6 

17920 

19 

■• 

'  i 

90 

Rbsistanob  of  Aluminium  Conduotors  to  Alternating  Current..' 

The  increased  resistance  of  aluminium  conduotors  carrying  alternating 
current  (due  to  skin  effect)  is  equal  to  ^  R,  where  B  is  the  resistance  to  con- 
tinuous current,  and  A;  is  a  coefficient  depending  upon  the  diameter  of  the  con- 
ductor and  the  periodicity  of  the  current.  Carre  No.  3  gives  the  value  of  k  for 
various  aluminium  conductors  and  periodicities. 


•3     ^     -S  1-0  hS 

SECTIONAL  AREA  OP  CONDUCTOR  IN   SQUARE  INCHES 

Aluminium  is  highly  electro-positive,  and  therefore  .should  be  used  as  little 
as  possible  in  contact  with  other  metals,  especially  in  damp  and  exposed 
positions. 

The  conductivity  of  aluminium  varies  greatly  with  tlie  purity ;  thus,  a  wire 
of  99*6  per  cent,  purity  had  a  conductivity  of  64  per  cent,  of  that  of  oopper, 
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while  a  similar  wire,  but  of  99*0  per  cent,  purity,  had  a  conductiylty  of  only 
61  per  cent.  The  purest  commercial  aluminium  consists  of  99*6  per  cent, 
aluminium,  0*3  per  cent,  iron,  and  O'l  per  cent,  silicon. 

Table  No.  28. — ^Tbmfebatube  Oobffioients  fob  ALUMrniUM. 

The  resistance  of  aluminium  at  15°  C,  is  equal  to  the  resistance  at  t°  C, 
multiplied  by  the  coefficient  for  t°  C. 


fOC. 

Coefficient 

9-0 

Coefficient 

IPC. 

Coefficient 

toc. 

Coefficient 

0-0 

1-0577 

1-0226 

180 

0-9889 

27-0 

0-9566 

0-5 

1-0558 

9-5 

0207 

18-5 

-9871 

27-5 

-9549 

10 

1-0538 

10-0 

0188 

19-0 

•9853 

280 

•9531 

1-5 

1-0518 

10-5 

0169 

19-5 

•9834 

28-5 

-9514 

2-0 

1-0498 

11-0 

0150 

20-0 

•9816 

29-0 

-9497 

2-5 

1-0478 

11-5 

0131 

20-5 

-9798 

29-5 

-9479 

30 

10459 

12-0 

0112 

21-0 

•9780 

30-0 

•9463 

3-5 

1-0439 

12-5 

0094 

21-5 

-9762 

30-5 

-9445 

40 

1-0420 

13-0 

0075 

22-0 

-9744 

31-0 

-9427 

4-5 

1-0400 

13-5 

0056 

22-5 

-9726 

31-5 

•9410 

5-0 

1-0381 

14-0 

0037 

23-0 

-9708 

32-0 

•9392 

5-5 

1-0361 

14-5 

0019 

23-5 

-9690 

32-5 

•9376 

6-0 

1-0342 

15-0 

0000 

24-0 

-9673 

33-0 

•9359 

6-5 

10322 

15-5 

0 

9981 

24-5 

-9650 

33-5 

-9342 

7-0 

1-0303 

16-0 

9963 

25-0 

•9637 

34-0 

-9326 

7-5 

1-0283 

16-5 

9944 

25-5 

-9620 

34-5 

-9309 

8-0 

10264 

170 

9926 

26-0 

•9602 

35-0 

•9292 

8-5 

1-0245 

17-5 

•9908 

26-5 

•9584 

•• 

•• 

CHAPTER  II. 


IMPREGNATED  PAPER  INSULATION. 

The  specific  gravity  of  cable  paper  averages  0-80,  although  some  cable  manu- 
facturers calculate  with  a  specific  gravity  as  high  as  1-10,  which  allows  for 
the  greater  proportionate  waste  of  insulating  paper  as  compared  with  the  other 
materials  used  in  the  manufacture  of  cables. 

The  paper  used  generally  consists  of  Manila  fibre,  hemp  fibre,  and  wood 
cellulose  (chemical  wood  pulp),  in  various  proportions.  At  one  time  it  was 
thought  necessary  to  specify  that  the  paper  should  consist  of  pure  Manila  fibre, 
but  experiments  and  experience  have  proved  that  such  limitation  is  not  necessary 
and  even  not  advisable,  for  mixtures  of  Manila  fibre  with  wood  cellulose  produce 
papers  equally  suitable  for  cable  work  and  possessing  probably  greater  tensile 
strength ;  moreover,  the  cellulose  paper  is  much  cheaper  than  the  Manila  fibre 
paper.  Gable  paper  should,  however,  not  contain  mechanical  wood  pulp,  esparto, 
jute  or  straw. 

Table  No.  29  shows  the  results  of  tests  carried  out  by  the  Yersuchsanstalt 
Berlin  (1901)  on  various  papers,  to  determine  their  durability  and  suitability 


uigiiizea  oy  v_jv^\_/ 


'^IV 


THEIR  CONSTRUCTION  AND  COST. 


0k 


•g 

§§  § 

»« 

s  § 

g      g 

S  8 

lO 

g 

•s 

fe 

l-H 

ft  :     : 

: 

:     : 

:     : 

:     : 

: 

; 

I-S 

-I 

1 

.  i 

08      S 

.    i 

p 

^ 

11 

i 

a  3 

u 

ll 

11 

i 

i 

2 

III 

III 

© 

00 

OO 

i-i 
OO 

00 

«>' 

gi2.£ 

«  bo  a 

CO 

G<I 

lO 

© 

© 

^t^ 

00 

Od 

00 

Oi 

00 

If-. 

i|i 

1-4 

05 

l-H 

s 

CO 

t^ 

sag^ 

1 

• 

1 

1 

+ 

irs 

w     ^ 

sa 

£b  a 

00 
1 

CO 

05 

CO 

1 

C4 

+ 

t 

i 

1 

1 

i 

i 

?l 

-Jj  p 

«  bO 

o 

§ 

s 

§ 

§ 

'&g 

^ 

« 

s 

" 

^ 

_     1  slid 

l> 

©« 

» 

rH 

CO 

tion  in 
:eDt. 

Aft 
24  he 
dryin 
136° 

i-H 

(N 

l-H 

04 

1-H 

"Ifc 

1^             gg' 

05 

l> 

CO 

-* 

o 

^          1       It 

^ 

(M 

G^l 

C<l 

l-H 

if?? 

CO 

O 

00 

l> 

cq 

bO 

5Sb 

CO 

4h 

CO 

§5 

<u  tC 
.If 

1-H 

CO 

R 

CD 

?^ 

l-H 

Oi 

PQ  fl 

St 

tH 

»« 

»o 

'in 

© 

l-H 

•^       «S 

to 

€<mS.^S 

© 

© 

© 

© 

?^ 

£!-S 

l-H 

l-H 

l-H 

l-H 

O) 
l-H 

Digitized  by  CjOOQ iC 


104 


ELECTEIO   CABLES 


with  regard  to  the  insulating  of  cahles.  The  tests  were  in  two  series,  the  first 
being  conducted  on  the  papers  in  their  commercial  state,  that  is  to  say,  without 
being  subjected  to  any  drying  or  other  operation ;  the  second  series  of  tests  was 
carried  out  on  the  papers  after  they  had  been  artificially  aged  by  long  drying 
and  heating,  and  allowed  to  regain  their  original  amount  of  moisture. 

The  figures  given  for  the  first  four  samples  are  really  mean  values  of  ten  tests 
in  each  case  ;  the  figures  given  for  the  last  sample  are  the  means  of  twenty  tests. 

The  tensile  tests  were  carried  out  on  strips  of  paper  180  mm.  long,  at  a 
temperature  of  19°  0.  and  65  per  cent,  humidity  of  air. 

The  quality  of  paper,  with  reference  to  cable  manufacture,  can  be  relatively 
determined  by  measuring  the  distance  that  oil  is  sucked  up  by  the  paper.  Strips 
of  the  papers  are  supported  in  a  small  frame  over  a  bath  of  cable-impregnating 
oil,  which  bath  is  adjustable  on  standards  to  any  height  on  the  frame.  The 
temperature  of  tlie  oil  is  raised  to  say  100°  C,  and  maintained  at  that  temperature 
throughout  the  test.  When  the  oil  has  assumed  the  chosen  temperature,  the 
batli  is  raised  (or  the  papers  lowered)  so  that  the  strips  of  paper  dip  into  the  oil ; 
the  suction  height  is  measnted  at  intervals  of  say  10,  80  and  60  minutes. 

Table  No.  30  shows  a  set  of  tests  on  various  papers  used  in  cable  manufacture, 
the  "breaking  length  "  is  the  length  of  paper  wliich,  when  supported  at  one  end, 
would  break  owing  to  its  own  weight.  These  tests  were  carried  out  on  the  papers 
as  received,  without  being  subjected  to  any  drying  or  other  operation. 


Table  No.  30.— Tests 

ON  Insulating  Paper. 

Brealdng 

Length 

in 

1 

Suction  Height  in  Milli- 

Width 
of  Strip 
in  mm. 

Thickness 
in  mm. 

Elonga-   Tensile 

tion      Strength, 

per  cent.  |lcg./8q.m. 

metres  for  Castor  Oil 
at  100°  C.  after 

Weight, 
kg./sq.m. 

Specific 
Gravity 

Metres 
8000 

10  mins. 

30  niins.  60  mins. 

0^096 

25 

0-15 

1'75      5-23 

8 

11          15 

0^64 

30 

•155 

8440 

1'86      5-59 

8          11         15 

•1010 

0-65 

35 

•155 

7620 

1-66      4-83 

8     1     11         15 

•0959 

0^62 

•10 

4710 

3^00  ,   2-76 

..     '     ..        115 

,, 

•15 

3210 

3-70  1   2-50 

..     1      ..        10-5 

•22 

6250 

1^50      4-47 

..     1     ..     1  16^5 

•13/15 

6270 

2-15      4-31 

..     1     ..     '  13-0 

•135 

8210 

2-20      6-66 

..          ..     |1.V1 

•  • 

Paper  used  in  the  manufacture  of  impregnated  paper  cables  varies  between 
0*08  and  0*16  mm.  (3  1  and  6*3  mils)  in  thickness;  it  is  advisable  not  to  use 
paper  of  greater  thickness  than  0^16  mm.,  whilst  numerous  experiments  on 
cables  instated  with  papers  of  various  thicknesses  show  very  conclusively  the 
superiority  of  thin  paper  with  respect  to  bending  qualities  and  dielectric  strength. 
In  the  case  of  high-tension  cables  with  a  total  thickness  of  paper  of  5  or  6  mm. 
or  more,  the  use  of  thin  paper  is  to  be  strongly  recommended. 

The  paper,  after  being  cut  into  strips,  is  spirally  lapped  on  to  the  conductor 
with  a  slight  overlap,  eo  that  the  successive  layers  break  joint  with  one  another. 
The  layers  are  usually  applied  in  one  direction,  so  that  all  the  layers  can  be 
lapped  on  by  means  of  one  "  cage  "  in  one  operation.  When  insulated  with  the 
requisite  thickness  of  paper,  the  cable  is  placed  in  the  drying-pan  and  dried 
under  vacuum  at  a  temperature  of  about  135°  0.  (275°  F.)  for  from  12  to  80 
hours,  according  to  the  thickness  of  the  paper  insulation.    The  cable  is  next 
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impregnated  with  insalating  compound  at  a  temperature  of  abdut  116°  0. 
(241°  F.)  for  from  4  to  30  hours,  after  which  it  is  fed  direct  from  the  pan 
through  the  lead  press  or  hitumen  forcing  machine,  as  the  case  may  require. 

The  paper  insulated  core  is  sometimes  taped  with  one  layer  of  fine  cotton 
tape,  which  increases  the  diameter  by  0*6  mm.  Snch  a  tape  is  distinctly 
beneficial  in  the  case  of  extra  high  tension  cables,  as  it  reduces  the  liability  of 
the  paper  layers  to  crack  when  the  cable  is  bent ;  coloured  tapes  allow  of  the 
cores  being  easily  identified  in  the  case  of  multicore  cables.  Another  method  of 
identification  of  the  cores  in  multicore  cables  is  to  provide  the  conductors  with 
one,  two,  or  more  tinned-copper  wires  respectively  in  place  of  the  plain  copper 
wires. 

Thickness  of  Paper  Insulation. 

The  thickness  of  paper  required  to  insulate  a  conductor  for  a  given  working 
pressure  varies  with  the  size  of  the  conductor  and  with  the  factor  of  safety 
allowed.  Theoretically  the  required  thickness  of  insulation  diminishes  with 
increasing  cross  section  of  conductor,  but  for  mechanical  reasons  the  thickness 
should  increase  with  increasing  size  of  the  conductor.  These  variations  approxi- 
mately balance  one  another  on  low  and  high  tension  cables — that  is  to  say,  for 
any  given  factor  of  safety  and  for  any  given  working  pressure  (up  to  certain 
limito)  the  thickness  of  paper  insulation  should  be  approximately  the  same  for 
all  sizes  of  conductor.  In  the  case  of  extra  high  tension  cables  above  say, 
10,000  volts,  the  increased  thickness  required  for  mechanical  reasons  is  over- 
balanced by  the  decrease  of  thickness  allowable  by  reason  of  the  less  peaked 
nature  of  the  electric  stress  curve  with  increasing  cross  section  of  conductor ; 
therefore  a  less  thickness  is  required  for  large  conductors  than  for  small  con- 
ductors. The  theoretical  value  for  the  paper  thickness  can  be  determined  from 
the  following  formula : — 

Let  V  =  working  pressure  in  volts 
r  =  radius  of  conductor  in  mm. 
R  =  radius  over  paper  insulation  in  mm. 
X  =  distance  from  centre  to  point  P  in  mm. 
S  =  stress  at  point  P  in  volts  per  mm. 
then 

a      0-434V 

®=-^ R- 

If  the  insulation  consists  of  a  homogeneous  material,  the  stress  will  be  a 
maximum  at  the  surface  of  the  conductor,  therefore  with  x  =  r 

a       0-434  V 

'•log.o^ 
T 

For  example : 

Let  V  =  20,000  volts,  and  the  maximum  stress  allowable  S  =  8000  volts  per 
millimetre ;  then : 

(i)  for  a  conductor  section  of  0*05  square  inch 

r  =  7-26  mm.,    and    B  =  18*1  mm.; 
therefore  the  required  thickness  of  insulation  =  10*8  mm. 
(ii)  for  a  conductor  section  of  0  *  25  square  inch 

r  =  16*45  mm.,    and    R  =  24*54  ram. ; 
therefore  the  required  thickness  of  insulation  =  8  *  09  mm. 
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The  maximum  thicknees  of  paper  allowable  in  any  case  with  the  present 
thicknesses  the  outer  layers  of  paper  are  liable  to  crack  when  the  cable  is  bent, 
with  advantage,  be  subjected  to  a  preliminary  impregnation  previous  to  its 

Table  No.  31. — Pafbb  Thiokmessbb  recommended 


Croas 
Section  of 
Conductor 

Stogie, 
CoDcen- 
tric  and 

Concentric  for 
2200  volts 

Concentric  for 
3300  volts 

Concentric  for 
6600  volts 

Concentric  for 
11,000  volts 

Triple 

Rq. 

Rq. 

Cone,  for 
660  Volts 

Inner 

Outer,  if 
Earthed 

Inner 

Outer,  if 
Earthed 

Inner 

Outer,  if 
Earthed 

Inner 

Outer,  if 
Earthed 

to. 

mm. 

mil^ 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

miU 

mm. 

mils 

mm. 

1 
mils  mm. 

1 

mils 

mm. 

mils 

mm. 

-025 

1613 

80 

203 

120 

3-05 

80 

2*03 

150 

3*81 

90 

2-29 

230 

5-84 

100  2-54 

350 

8-89 

120 

3-06 

-060 

32-26 

80 

2  03 

120 

305 

80 

2-03 

150 

3-81 

90 

2-29 

230 

5-84 

100  2-64 

1 

350 

8-89 

120 

305 

-076 

43-4 

80 

203 

120 

3- 06 

80 

203 

150 

3-81 

90 

2-29 

230 

5-84 

100  2-64 

360 

8-89 

120 

306 

-100 

64-6 

90 

2-29 

130 

3-30 

90 

2-29 

160 

406 

100 

2-54 

240 

6-10 

110  2-79 

360 

914 

120 

306 

-125 

80-6 

90 

2-29 

130 

3-30 

90 

2-29 

160 

406 

100 

2-54 

240 

610 

110  2-79 

360 

9-14 

120 

306 

-160 

96-8 

90 

2-29 

130 

8-30 

90 

2-29 

160 

406 

110 

2-79 

240 

6-10 

12a  |3-05 

360 

914 

120 

3-05 

-200 

129 

90 

2-29 

130 

3-30 

90 

2-29 

160 

406 

110 

2-79 

240 

610 

120  3-05 

1 

360 

9-14 

120 

3-06 

-250 

161 

100 

2*54 

140 

3-56 

100 

2-54 

170 

4-32 

110 

2-79 

250 

6-35 

120 

3-.6 

370 

9-40 

120 

3*06 

-300 

193 

100 

2-54 

.. 

.. 

-350 

226 

100 

2-54 

-400 

258 

100 

2-54 

-500 

322 

100 

2-54 

.. 

.. 

-600 

m 

110 

2-79 

•• 

-700 

451 

110 

2-79 

** 

•760 

484 

110 

2-79 

•• 

.. 

-800 

516 

120 

3-05 

.. 

.. 

•000 

581 

120 

305 

1-00 

645 

130 

3-30 

Ttoo  and  Three  Core  Cables. — For  ordinary  working  the  cables  are  to  be  in- 
between  conductors  and  lead  case.  For  three-phase  working  with  the  star  point 
column  B  the  thickness  between  conductors  and  lead. 
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impregnatiDg  practice  is  approximately  18  to  20  mm.;  even  with  these 
and  the  inner  layers  of  paper  are  liable  to  scanty  impregnation;  the  paper  may, 
application  to  the  cable. 

BY  THE  El^GINEEBlNO  STANDARDS  COMMITTEE. 


2  and  3 

Core 

€60  volts 

2  and  3  Core 
2200  volts 

2  and  3  Core 
3300  volts 

2  and  3  Core 
6600  volts 

2  and  3  Core 
11,000  volts 

A 

B 

A 

B 

A 

B 

A 

B 

mils 

mm. 

2*29 
2-29 
2»29 

2-54 
2*54 
2-64 
2-54 
2-79 

2-79 
2-79 
2-79 
2-79 

mils 

130 
130 
130 

140 
140 
140 
140 
160 

mm. 

3-30 
3-30 
3-30 

3-56 
3-56 
3-56 
3-56 
3-81 

mUs 

mm. 

2-54 
2-64 
2*54 

2-79 
2-79 
2-79 
2-79 
305 

mils 

150 
150 
150 

160 
160 
160 
160 
170 

mm. 

3-81 
3-81 
3»81 

4-06 
4-06 
4-06 
406 
4-32 

.. 

mils 

mm. 

3-06 
3-06 
3-05 

3-30 
3-30 
3-30 
3-30 
3-56 

mils 

mm. 

mils 

mm. 

mils 

350 
360 
350 

360 
360 
360 
360 
370 

mm 

mils 

■nm. 

«0 
«0 
«0 

100 
100 
100 
100 

"I 

100 
100 
100 

110 
110 

no 
no 

120 

120 
120 
120 

130 
130 
130 
)30 
140 

230 
230 
230 

240 
240 
240 
240 
250 

5-84 
6-84 
5*84 

6-10 
6-10 
6-10 
6-10 
6-35 

170 
170 
170 

180 
180 
180 
180 
190 

4-32 
4-32 
4-32 

4-67 
4-67 
4-57 
4-57 
4-83 

8-89 
8-89 
8-89 

9-14 
9-14 
9-14 
914 
9-40 

230 
230 
230 

240 
240 
240 
240 
260 

6-84 
6*84 
6-84 

610 
6-10 
610 
6-10 
6-35 

eulated  with  the  thickness  shown  in  column  A,  both  between  conductors  and 
earthed,  column   A  gives  the   insulation  thickness  between  conductors,  and 
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The  thickness  of  paper  insulation  for  general  cables  np  to  11,000  volts 
working  pressure  has  recently  been  standardised  by  the  Engineering  Standards 
Committee ;  Table  No.  31  gives  the  thickness  of  insulation  as  recommended  by 
this  Committee  for  various  cables. 

Table  No.  32  gives  the  thickness  of  paper  insulation  for  various  low  tension 
cables  as  recommended  by  the  Institution  of  Electrical  Engineers. 

Table  No.  33  .gives  the  thickness  of  paper  insulation  for  various  low  tension 
(up  to  700  volts  working  pressure)  cables  as  recommended  by  the  Yerband 
Deutscher  Elektrotechniker,  the  thickness  of  insulation  for  higher  working 
pressures  being  left  for  the  manufacturer  to  decide. 

Table  No.  34  gives  the  thickness  of  paper  insulation  as  generally  used  by  the 
Continental  cable  manufacturers;  the  insulation  thickness  is  not  usually 
increased  with  increasing  size  of  conductor,  except  in  the  case  of  low  tension 
cables. 

Table  No.  35  gives  the  thickness  of  paper  insulation  recommended  by 
H.  W.  Fisher  in  his  paper  read  before  the  American  Institution  of  Electrical 
Engineers  (1905). 


Table  No.  32. — Thickness  op  Paper  Insulation  por  Low  Tension  Cables. 
(As  recommended  by  the  Institution  of  Electrical  Engineers.) 


Conductor, 
L.S.W.G. 

Conductor  Section 

Paper 
Thickness 

Conductor, 
L.S.W.G. 

Conductor  Section 

Paper 
Thickness 

or  in. 

or  in. 

8q.ln. 

sq.  mm. 

mils 

mm. 

sq.  in. 
0^14939 

SQ.  mm. 

mils 

mm. 

7/18 

0-012456 

8-036 

80 

2-03 

19/^101" 

96378 

90 

2^29 

7/17 

•016949 

10935 

80 

2-03 

37/14 

•18242 

117^69 

90 

2^29 

19/20 

•018979 

12-244 

80 

2-03 

37/^082" 

•19166 

123^65 

90 

2^29 

7/16 

•022138 

14-283 

80 

203 

37/^092" 

•24126 

155^65 

100 

2^54 

19/19 

•023431 

15-117 

80 

2-03 

37/^101" 

•29077 

187-59 

100 

2-54 

7/ -068" 

•024992 

16-124 

80 

2-03 

37/- 110" 

•34490 

222^51 

100 

2-54 

7/15 

•028019 

18 • 076 

80 

2-03 

61/13 

•39767 

256^56 

100 

254 

19/18 

•033740 

21-768 

80 

2-03 

61/^098" 

•45123 

291 • 12 

100 

254 

7/14 

•034591 

22^317 

80 

2-03 

61/^101" 

•47928 

309-21 

100 

2-54 

19/17 

•045925 

29^629 

80 

2-03 

61/- 108" 

-54802 

353-56 

110 

279 

7/ -095" 

•048778 

31^470 

80 

203 

61/^ 110" 

•57341 

369-94 

110 

2^79 

19/ -068" 

•049623 

31-783 

80 

2-03 

61/- 118" 

•65420 

422-06 

110 

2-79 

19/16 

•059983 

38^699 

80 

203 

91/^098" 

•67308 

4H4^25 

110 

2-79 

19/15 

•075916 

48^978 

80 

2-03 

91/^101" 

•71492 

461  24 

110 

2-79 

19/14 

•093724 

60-467 

90 

2^29 

91/12 

•75802 

489^05 

120 

3^05 

19/-082" 

•098468 

63-528 

90 

2^29 

91/ -110" 

•84801 

547^10 

120 

3^05 

37/16 

•11675 

75-324 

90 

2-29 

91/- 118" 

•  97584:629  •  58 

130 

8^30 

19/13 

•12395 

79-967 

90 

2^29 

127/^101" 

•99765  643^68 

130 

330 

37/15 

•14776 

95-332 

90 

2^29 
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Tabld  No.  33. — Thickness  of  Paper  Insulation  for  Cables  up  to 
700  Volts  Pressure.  (As  recommende<l  by  the  Verband 
Deutscher  Elektrotechniker.) 


Cross  Section  of  Conductor 

Single  Cable 

Concentric  and  Multicore  Cable 

square  mm. 

square  inch 

mm.               mils* 

mm. 

mils 

1-0 

0-00155 

1-75              69 

2-3 

90^7 

1-5 

•00232 

1-75       j       69 

2-3 

90-7 

2-5 

•00387 

1-75 

69 

2-3 

90^7 

4-0 

•0062 

175 

69 

2^3 

90^7 

6 

•0093 

175 

69 

2-3 

90-7 

10 

•0155 

P75    • 

69 

2^3 

90-7 

16 

•0248 

2-00 

79 

23 

90^7 

25 

•0387 

2-00 

79 

23 

80-7 

35 

•0542 

2^00 

79 

23 

90-7 

50 

•0775 

2^00 

79 

2-3 

90^7 

70 

•1085 

2^00 

79 

23 

90-7 

95 

•147 

2-00 

79 

2-3 

90-7 

120 

•186 

2^00 

79 

23 

90^7 

150 

•232 

2-25 

88-5 

23 

90^7 

185 

•286 

2-25 

88^5 

2^5 

98-5 

240 

•372 

2-50 

98^5 

2^5 

98^5 

310 

•480 

2-50 

98^5 

2-8 

110 

400 

•620 

2-50 

98-5 

2^8 

no 

500 

•775 

2^75 

108 

,, 

,, 

625 

•968 

275 

108 

., 

800 

1-240 

3^00 

118 

, , 

,. 

1000 

1^550 

3^00 

118 

.. 

Table  No.  34. — Thickness  of  Paper  Insulation.    (Continental  practice.) 


Type  of  Cable. 


Paper  Thickness 


Single,  concentric,  and  multicore 


Single  and  multicore 


660  volts 

1-5    to    2-0 

59^2  to  78-8 

750 

*> 

1^75  „    2-3 

690  „  90-7 

1000 

2^0     „    2-3 

78-8  „  90-7 

2000 

99 

225  „    3^3 

88-5  „   130 

3000 

99 

2-5     „    4-5 

98-5  „   177 

4000 

99 

5^0 

197 

5000 

» 

5^5    to    6-0 

216  to  236 

6000 

»> 

60     „    7^0 

236    „    276 

7000 

9) 

7-0 

276 

10000 

8-5    to  10^0 

335  to  394 

11500 

9-0 

354 

16000 

99 

12-5 

493 

20000 

>» 

14  to  16 

552  to  630 

Concentric  cables  are  not  used  for  working  pressures  higher  than  3000  volts. 
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Table  No.  35.— Thickness  of  Paper  Insulation.    (As  reoommonded 
by  H.  W.  Fisher.*) 


Working  Pressure  in  Volts 

Paper  Thickness 

mm. 

mils 

1000  to  1900 

3-18 

to  3-97 

125 

to  156 

1900  „  2250 

3-97 

„  4-76 

156 

„  188 

2250  „  3800 

4-76 

„  5-56 

188 

„  219 

3800  „  5000 

5-56 

„  6-35 

219 

„  250 

5000  „  6500 

6-35 

„  7-94 

250 

„  312 

6500  „  8000 

716 

„  8-75 

282 

„  345 

8000  „  9500 

7-94 

„  9-55 

312 

„  376 

9500  „  11000 

8-75- 

„  10-3 

345 

„  406 

11000  „  13000 

9-55 

„  11  1 

376 

„  437 

13000  „  15000 

10-3 

„  11-9 

406 

„  470 

15000  „  17000 

111 

„  12-7 

437 

»  500 

17000  „  19000 

11-9 

„  13-5 

470 

„  532 

19000  „  21000 

12-7 

„  14-3 

500 

„  564 

21000  „  23000 

13-5 

„  15-1 

532 

„  595 

Weight  op  Paper. 

If  d  =  the  diameter  of  the  conductor  in  millimetres,  and  D  =  the  diameter 
of  the  insulated  core  in  millimetres,  then  the  weight  of  paper  is  equal  to— 

kilogrammes  per  kilometre  =  r  (J^^  —  ^^)  X  specific  gravity. 

Taking  the  specific  gravity  of  paper  as  0*8,  this  equation  reduces  to— 
kilogrammes  per  kilometre  =  0  *  63  (D^  —  d^)  ; 
or,  lb.  per  statute  mile  =  2*23  (D^  _  dT), 

If  the  diameters  D  and  d  be  given  in  inches,  then  the  weight  of  paper 
will  be — 

kilogrammes  per  kilometre  =    406  (D^  —  c?^)  ; 
or,  lb.  per  statute  mile  =  1440  (D*  -  d^). 

Table  No.  36  gives  the  weight  of  paper  in  kilogrammes  per  kilometre,  based, 
however,  on  a  specific  gravity  of  1  •  10,  as  used  in  several  large  cable  works. 
This  table  is  used  as  follows — 

E.g. :  0  *  46  square  inch  conductor  insulated  with  3  mm.  of  paper. 
Conductor  0*46  sq.  in.  =  strand  of  H7  x  3*19  mm.  (from  Copper  Table). 
Diameter  of  strand  =  7  x  3' 19  =  22*33  mm. 
Therefore,  diameter  over  paper  =  22  •  33  +  6  =  28  •  33  mm. 

Weight  of  paper  for  diameter  of  28-33  mm.  =  696*8  kilog. 
„  „  „  22-33  mm.  =  433-5      „ 


Therefore,  weight  of  the  paper  annulus  per  kilometre  =  263  •  3      „ 

Therefore,  weight  of  paper  per  statute  mile  =  263*3  x  3- 548  =  934  lb. 

To  obtain  the  bare  weight  of  paper  (specific  gravity  0  -  80)  these  values  must 
0-80 
be  multiplied  by  pyn  —  ^727. 

*  Proceedings  of  the  American  Inst.  E.E.,vol.  xxiv.  p.  687. 
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Table  No.  36. — Weight  of  Papeb  in  Eiloobammbs  peb  Eilometbb. 
(Specific  Gravity  I'lO.) 


Diam. 
in  mm. 

•0 

•1 

-2 

-3 

•4 

•5 

•6 

•7 

•8 

-9 

1 

0-9 

1-1 

1-3 

1-5 

1-7 

2-0 

2-3 

2-5 

2-8 

3-2 

2 

3-5 

3-9 

4-2 

4-6 

5 

•0 

5 

-4 

5 

9 

6-3 

6-8 

7-3 

3 

7-8:      8-4 

8-9 

9-51     10 

0 

10 

-6 

11 

2 

11-9 

12-5 

13-2 

4 

13-9 

14-6 

15-3 

16-0 

16 

8 

17 

•5 

18 

3 

19-1 

20-0 

20-8 

5 

21-6 

22-5 

23-4 

24-3 

25 

2 

26 

2 

27 

1 

28-1 

29-1 

30-1 

6 

311 

82-2 

33-3 

34-3 

35 

4 

36 

5 

37 

7 

38-8 

40-0 

41-2 

7 

42-4 

43-6 

44-8 

46-1 

47 

3 

48 

6 

49 

9 

51-3 

52-6 

54-0 

8 

55-3 

56-7 

58-1 

59-6 

61 

0 

62 

5 

63 

9 

65-4 

66-9 

68-5 

9 

70-0 

71-6 

73-2 

74-8     76 

4 

78 

0 

79 

7 

81-3 

83-0 

84-7 

10 

86-4 

88-2 

89-9 

91-7 

93 

5 

95 

3 

97 

1 

98-9 

100-8 

102-7 

11 

104-6 

106-5 

108-4 

110-3 

112 

3 

114 

3 

116 

3 

118-3 

120-3 

122-4 

12 

124-4 

126-5 

128-6 

130-7 

132 

9 

135 

0 

137 

2 

139-4 

141-6 

143-8 

13 

146  0 

148-3 

150-6 

152-9 

155 

2 

157 

5 

159 

8 

162-2 

164-6 

167-0 

14 

169-4 

171-8 

174-2 

176-7 

179 

2 

181 

7 

184 

2 

186-7 

189-3 

191-8 

15 

194-3 

197-0 

199-6 

202-3 

204 

9 

207 

6 

210 

3 

213 

215-7 

218-4 

16 

221-2 

224 

226-8 

229-6 

232 

4 

235 

2 

238 

1 

241 

243-9 

246-8 

17 

249-7 

252-7 

255-6 

258-6 

261 

6 

264 

6 

267 

6 

270-7 

273-8 

276-8 

18 

279-9 

283 

286-2 

289-4 

292- 

5 

295 

7 

298 

9 

302-1 

305-4 

308-6 

19 

311-9 

315-2 

318-5 

321-8 

325 

2 

328 

5 

331 

9 

335-3 

338-7 

342-2 

20 

345-6 

349-1 

352-5 

356-0 

359 

6 

363 

1 

366 

6 

370-2 

373-8 

377-4 

21 

381 

384-6 

388-3 

392 

395 

7 

399 

4 

403- 

1 

406-8 

410-6 

414-3 

22 

418-2 

422 

425-8 

429-6 

433 

5 

437 

4 

441- 

3 

445-2 

449-1 

453 

23 

457 

461 

465 

469 

473 

1 

477 

1 

481- 

2 

485-3 

489-4 

493-5 

24 

497-6 

501-8 

506 

510-1 

514 

3 

518 

6 

522- 

8 

527-1 

531-4 

535-6 

25 

540 

544-3 

548-7 

553 

557 

4 

561 

8 

566 

2 

570-7 

575-1 

579-6 

26 

584 

588-6 

593-1 

597-6 

602 

1 

606 

7 

611 

3 

615-9 

620-5 

625-2 

27 

629-9 

634-5 

639-2 

643-9 

648 

6 

653 

4 

658 

2 

663 

667-7 

672-5 

28 

677-3 

682-2 

687 

692 

696 

8 

701 

8 

706- 

7 

711-6 

716-6 

721-6 

29 

726-6 

731-6 

736-7 

741-7 

746 

8 

751 

9 

757 

762-1 

767-2 

772-3 

30 

777-6 

782-7 

788 

793-2 

798 

4 

803 

7 

809 

814-3 

819-6 

825 

31 

8,S0-2 

835-6 

841 

846-4 

851 

8 

857 

2 

862-8 

868-2 

873-7 

879-2 

32 

884-7 

890-2 

895-7 

901-3 

907 

912- 

6 

918-2 

923-8 

929-4 

935-1 

33 

940-8 

946-6 

952-3 

958 

963- 

7 

969 

6 

975-4 

981-1 

987 

992-8 

34 

998-7 

1005 

1010-5 

1016-5 

1022- 

5 

1028 

5 

1034-5 

1040-5 

1046-5 

1052-5 

35 

1058-5 

1064-5 

1070-5 

1076-8 

1082 

8 

1089 

1095 

1101 

1107-4 

1113-5 

36 

1119-8 

1125-8 

1132 

1138-4 

1144- 

8 

1150- 

8 

1157-4 

1163-6 

1170     ill76-4 

37 

1182-81189-2 

1195-6 

1201-9 

1208- 

5 

1215 

1222-5 

1228 

1234-51240-9 

38 

1247-51254-2 

1260-7 

1267-3 

1273- 

9 

1280- 

6 

1287-2 

1293-8 

1300-61307-4 

39 

1313-91320-7 

1327-5 

1334-3 

1341 

1348 

1354-8 

1361-7 

1368-511375-5 

40 

1382-2 

1389-2 

1,396-2 

1403-4 

1410 

1417 

1424-1 

1431 

1438-11445-2 

41 

1452-4 

1459-5 

1466-5 

1473-61480-7 

1487-9 

1495 

1502-3 

1509-7:1516-7 

42 

1524 

1531-2 

1538-7 

1545-91553-3 

1560-4 

1567-8 

1575-3 

1.582-51590 

43 

1597-5 

1604-9 

1612-4 

1619-81627-3 

1634-8 

1642-4 

1649-8 

1657-41664-8 

44 

1672-5 

1680-4 

1687-8 

1695-4il703-2 

1710-7 

1718-4 

1726-2 

1733-81741-6 

45 

1749-41757-3 

1765 

1772 -8;  1780 -6 

1788-6 

1796-5 

1804-3 

1812-21820 

46 

1828 

1836 

1844 

1852     !1860 

1868 

1876 

1884-1 

1892-41900-4 

47 

1908-4 

1916-7 

1924-5 

1933     1941 

1949-4 

1957-4 

1965-6 

1947     11982-1 
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Table  No.  36. — Weight  op  Paper  in  Kilogbambibs  per  Kilometre. — cont. 
(Specific  Gravity  1  •  10.) 


Diam. 
in  mm. 

•0 

•1 

•2 

•3 

•4 

•5 
2032 

•6 

•7 
2049 

•8 

12058 

•9 

48 

1     1 
1990  •511998 -812007 

2015-4  2023-8 

2041 

2066 

49 

2074 

2083 

2091 

12100 

2108 

2117 

2126 

2134 

2143 

2151 

50 

2160 

2169 

2177 

12186 

2195 

2203 

2212 

2221 

2230 

2238 

51 

2247 

2256 

2265 

12274 

2282 

2291 

2300 

2309 

2318 

2327 

52 

2336 

2345 

2354 

2363 

2372 

2381 

2390 

2399 

2409 

2418 

53 

2427 

2436 

2445 

j2454 

2464 

2473 

2482 

2491 

2501 

2510 

54 

2519 

2529 

2538 

2547 

2557 

2566 

2575 

2585 

2594 

2604 

55 

2613 

2623 

2632 

2642 

2652 

2661   2671 

2680 

2690 

2700 

56 

2709 

2719 

2729 

2738 

2748 

2758  '2768 

2777 

'2787 

2797 

57 

2807 

2817 

2827 

|2837 

2846 

2856  2866 

2876 

2886 

2896 

MuLTiooRB  Cables. 

Prior  to  ImpregnatiDg,  the  paper-insulated  cores  are  laid  up  together  and 
wormed  with  jute.  The  lay  geuerally  adopted  is  20  times  the  pitch  diameter. 
(See  Chapter  I.,  page  47.) 

Tiie  diameter  of  a  multicore  cable  is  given  in  Table  No.  37. 

Table  No.  37. — Multioore  Cables  formed  of  similar  cores 

OP  DLA.MBTER  d. 


Number  of  Cores 


Pitch  Diameter 


Overall  Diameter 


VOd 
1-1547  (^ 
1-414  d 
V7  d 
2'Od 
2'Od 


2'Od 
2-1547  d5 
2-414  d 
2-7  d 
S'Od 
S'Od 


Tlie  laid-up  cores  are  next  insulated  with  paper,  and  the  whole  dried  and 
impregnated.  In  the  case  of  unequal  cores,  as  for  a  3-wire  system,  the  smaller 
core  is  generally  insulated  with  sufficient  paper  to  bring  its  diameter  equal  to 
the  other  cores. 

The  specific  gravity  of  the  worming  jute  is  0*54,  and  the  weight  in  kilo- 
gi-ammes  per  kilometre  is  given  by  (A  —  a)  0-54,  where  A  is  the  overall  area  o 
the  laid-up  cores,  and  a  is  the  total  area  of  the  insulated  cores ;  in  other  words, 
(A  —  a)  is  the  worming  area  in  square  millimetres. 

If  d  represents  the  diameter  of  any  one  core,  then  the  sectional  area  of  the 
worming  jute  is  given  by — 


2  core  cables 

.   1-571^^ 

3    „       .    . 

.   1-292^2 

4    „       .    . 

.   1-435  d^ 

5    „       .    . 

.   1-800^2 

6    „       .    . 

.   2-356  d2 

7    „       .    . 

.   1-571  d^ 
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The  weight  of  jute  worming  in  kilogrammes  per  kilometre  is  therefore 
given  by — 

2  core  cables 0*85  (F  ^ 

3 


0-70  d^ 

0-775  (i« 
0-972  d^ 

1-272  (P 
0-85  d^ 


din 
'  millimetres. 


For  low  and  medium  tension  cables  it  is  sometimes  economical  to  use  sector- 
shaped  conductors  in  the  construction  of  multicore  cables.  The  most  economical 
sector-shape  of  the  conductor  can,  however,  not  be  used,  due  to  the  fact  that  the 
paper  is  cracked  by  the  sharp  angles.  These  angles  have  therefore  to  be 
rounded,  and  a  small  amount  of  jute  packing  is  necessary  to  bring  the  cable  up 
to  circular  form.  The  overall  area  of  sector  cores  laid  up  to  form  a  3-core 
cable  is  equal  to— 

area  of  equivalent  circular  core  x  3  x  constant. 

The  value  of  this  constant  depends  upon  the  shape  of  the  conductor ;  for 
sector  cores  built  up  on  the  6-wire  basis  {see  Chapter  I.,  page  52),  its  value 
is  about  1  *  155,  therefore  the  diameter  of  3  such  sector  cores  laid  up  together  is 
equal  to 

D  =  dV3  X  1-155  =  1-861  d. 

Thus,  for  a  3  X  100  sq.  mm.  sector  conductor  cable  insulated  with  4  mm. 
of  paper,  copper  to  copper  and  also  copper  to  lead  sheath  ;  the  equivalent 
circular  conductor  would  consist  of  a  strand  of  19  wires  of  diameter  2-59  mm., 
diameter  of  strand  =  5  x  2*59  =  13  mm.,  diameter  of  insulated  circular  core 
=  13  +  4  =  17  mm.,  tlierefore  the  diameter  over  the  three  laid  up  sector  cores 
would  equal  17  x  1*861  =31*7  mm.,  and  the  diameter  under  the  lead  sheath 
would  equal  31  -7  -^  4  =  35  -7  mm. 

The  compounds  used  for  the  impregnation  of  paper  cables  can  be  divided 
into  two  groups,  viz.  resin  oil  compounds  and  castor  oil  compounds.  Castor  oil 
has  the  important  property  of  retaining  its  greasiness  at  very  low  temperatures, 
and  thus  allows  of  the  sliding  of  the  paper  layers  on  one  another  when  the 
cable  is  bent.  Besin  oil,  however,  is  much  cheaper  than  castor  oil,  and  at 
ordinary  temperatures  appears  to  equal  it  in  useful  properties.  The  impreg- 
nating compounds  generally  used  are  composed  of  some  or  all  of  the  following 
ingredients  in  various  proportions : — 

Resin  oil  or  castor  oil. 

Besin. 

Yellow  ceresine  (cerasin). 

Vaseline  (petroleum  jelly). 

Venice  turpentine. 

Palm  oil. 

The  following  compounds,  used  by  various  cable  manufacturers  in  England 
or  on  the  Continent,  show  the  percentage  of  the  various  ingredients  used ; —    . , 

A.— Besin  oil       .         .     68  per  cent.) 


Besin  . 
Ceresine 
Vaseline 

B. — Besin  oil 
Besin  . 


(Price  27  0/-  per  100  kilog. 
or  12-3/- per  100  lb. 

50  per  cent.  \Price  20  •  15/-  per  100  kilog. 
50        „       /      or  9-16/- per  1001b. 


20 
6 
6 
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•75/-perl00kaog. 
•2/- per  100  lb. 


C. — Castor  oil     .  55  per  cent.  \ 

Besin  .  .     17        „       I  Price  57 '75, 

•  Ceresine        .         .     22        „       |       or  26 

Yaselme  .       6        „       ' 

D.— Castor  oil  .     70  per  cent.  \  Price  44  0/- per  100  kilog. 

Besin  .         .         .     30        „       /      or  20  0/- per  100  lb. 
Generally  speaking,  the  percentage  of  oil  varies  from  45  or  50  for  low  tension 
cables,  to  70  for  high  tension  cables. 

All  the  ingredients  shoold,  of  coarse,  be  quite  free  from  adds. 
Paper  soel»  np  approximately  80  per  cent,  of  its  weight  of  impregnating 
compound. 

Table  No.  38  gives  the  approximate  prices  of  various  materials,  which  prices 
are,  of  course,  liable  to  variation  from  time  to  time. 


Table  No.  38. — Pbiobs  op  Materials. 


Material 


Manila  paper 

Cellulose  paper 

Castor  oil    . 

Kesin  oil 

Yellow  ceresine 

Vaseline 

Besin 

Venice  turpentine 

Palm  oil 

Jute  worming 

Cotton  tape 


Prices  in  Shillings  per 

lOOlrilog. 

100  lb.  avoir. 

80-0 

36-30 

400 

1815 

550 

24-95 

220 

9-98 

1000 

45-36 

400 

1815 

18-3 

8-33 

400 

18-15 

600 

27-22 

350to37-5 

15-9  to  17-0 

29*7  per  100  sq.  metres 

25  0  per  100  sq.  yards 

DiSLECTBIC   BeSIBTANOB. 

The  dielectric  resistance  of  paper  insulated  cables  can  be  varied  between  very 
wide  limits  by  the  alteration  of  the  composition  of  the  impregnating  compound, 
and  also  by  varying  the  temperature  of  the  drying  operation. 

Abnormally  high  dielectric  resistance,  therefore,  indicates  either  a  very  hard 
(resinous)  impregnating  compound,  or  else  a  degree  of  charring  of  the  ]iaper  due 
to  drying  at  an  excessive  temperature ;  in  either  case  the  paper  will  be  very 
liable  to  crack  or  buckle  when  Ihe  cable  is  bent. 

Abnormally  low  dielectric  resistance  may  indicate  either  insufficient  drying 
of  the  paper  or  compound,  or  else  a  very  soft  (oily)  impregnating  compound. 

In  the  case  of  low  tension  cables,  the  dielectric  resistance  of  normal  cables 
should  be  between  400  and  60  megohms  per  mile  at  60^  Fahr.  (after  one  minute's 
electrification),  according  to  the  size  and  requirements.  With  increasing  thick- 
ness of  insulating  paper,  the  impregnating  compound  must  necessarily  l^  made 
softer  in  order  to  allow  of  the  cable  being  bent  without  cracking  the  paper; 
therefore,  in  the  case  of  high  tension  cables  having  a  dielectric  thickness  of  even 
500  mils  or  more,  400  to  60  megohms  per  mile  at  60°  F.  is  a  normal  value  for  the 
dielectric  resistance. 

The  Engineering  Standards  Committee  have  issued  no  reconmiendations  on 
the  dielectric  resistance  of  impregnated  paper  cables. 
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Table  No.  39  giyes  the  minimum  dielectric  resistauce  of  various  low-tension 
cables  as  recommended  by  the  Institution  of  Electrical  EDgineers. 

Table  No.  39. — Minimum  Dielbotbio  Resistanob  of  Impbbonated  Pafbb 
iNBUiiATBD  L.T.  Cables..  (Recommended  by  the  Institution  of  Electrical 
Engineers.) 


Size  of  Conductor 

EflFective  Area  of  Conductor 

Megohms  nerMUe 
at60'^F. 

L.S.W.G.  or  inch 

square  inch 

square  millimetre 

minimum 

up     to       7/15 
19/18       „    19/^058" 
19/16       „    19/15 
19/14       „    19/ -082" 
37/16       „    37/' 082" 
37/ -092",,    61/ -118" 
91/^098"„127/-10r 

up  to0028 
0-034  „     -05 
•06     „     -076 
•094   „     -0985 
•117  „     -192 
•241   „     -654 
•673   „     -998 

up    to    18^0 
21^8    „     31-8 
38-7    „     49^0 
60-5    „    63-5 
75-3    „  123-6 
155-6    „  422 
434        „  644 

140 

120 

110 

100 

90 

80 

70 

Temperature  Coefficient. — The  rate  at  which  the  dielectric  resistance  of  im- 
pregnated paper  decreases  with  increasing  temperature  varies  with  the  compo- 
sition of  the  impregnating  compound ;  it  also  varies  considerably  for  any  given 
impregnating  compound  according  to  the  temperature— that  is  to  say,  the 
dielectric  resistance  variation  per  degree  of  temperature  is  not  a  constant 
throughout  the  range  of  ordinary  working  temperatures. 

These  variations  can  be  seen  from  the  following  figures  taken  from  dielectric 
resistance/temperature  curves  of  paper  insulated  cables  impregnated  with  five 
standard  compounds. 

Table  No.  40. — Tempebattjbe  Cobppioibnts  for  the  Dielbotbio  Resistance 
OP  Impregnated  Paper  Cables. 


Impregnating 
Compound 


Coefficient  for  6°  C.  (15°  C.  to  20°  C.) 
or  9°  F.  (60°  F.  to  69°  F.) 


Coefficient  for  10°  C.  (15°  C.  to  25°  C.) 
or  18°  F.  (60°  to  78°  F.) 


A 
B 
C 
D 
E 


1-620 
1-590 
1-940 
1-606 
2-460 


2-680 
2-440 
5-000 
2-956 
4-910 


Curve  No.  4  shows  the  specific  dielectric  resistance  of  impregnating  com- 
pound A  at  various  temperatures. 

The  dielectric  cgiistant  (or  specific  inductive  capacity)  of  unimpregnated  dried 
paper  varies  between  1-8  and  2*2 :  of  impregnated  paper  as  used  for  cables 
between  2-8  and  3-8. 

The  dielectric  strength  of  a  6  mil  dried  and  impregnated  paper  averages 
3500  volts,  that  is,  23,000  volts  per  millimetre.  This  figure  varies  for  different 
impregnating  cable  compounds. 

The  average  dielectric  strength  of  an  impregnated  paper  cable  of  best  manu- 

i  2 
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CURVE    N9  4. 

IMPREGNATING   COMPOUND  A 

DIELECTRIC  STRENGTH-  10200  *„,/  *I-M   AT  20  "C 
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factnre  is  20,000  volts  per  millimetre.  Higher  dielectric  strength  can  often 
be  obtained,  but  generally  by  sacrificing  one  or  more  of  lis  other  essential 
properties.  There  are  yarions  **silk  waste"  papers  which  have  a  dielectric 
strength  of  30,000  yolts  per  millimetre  when  dried  and  impregnated  with  cable 
compound. 

The  dielectric  strength  of  a  cable  varies  with  the  temperature.  To  deter- 
mine the  amount  of  this  variation  for  impregnated  paper  cables  tests  were 
carried  out  on  18  lengths  of  cable,  each  1  yaid  long.  The  cable  consisted  of 
a  conductor  of  120  square  millimetres  cross  section,  insulated  with  4  millimetres 
of  paper,  impregnated  and  lead  covered.  These  lengths  were  immersed  in  oil 
at  various  temperatures,  and  when  they  had  assumed  the  temperature  of  the 
oil,  voltage  was  applied,  and  increased  by  steps  of  5000  volts,  at  intervals  of 
10  seconds,  until  breakdown  occurred. 

Table  No.  41  gives  the  results  of  these  tests,  which  are  also  set  out  in 
Curve  No.  5. 


Table  No.  41.— Eppeot 

OF  Temperature  on 

Dielectric  Strength  op 

Impregnated  Paper  Cable. 

Tem- 
peratoie 
of  Cable 

Breakdown 
Voltage 

Average 
Value 

Tem- 
perature of 
Cable 

1 

Breakdown 
Voltage 

Average 
Value 

4^0 

50000 

45°  C. 

60000 

4 

55000 

. 

53300 

45 

65000 

56600 

4 

55000 

45 

55000 

9 

65000 

60 

55000         1 

9 

60000 

62500 

60 

65000        1 

56600 

9 

62500 

60 

50000 

30 

60000 

75 

55000 

30 

70000 

65000 

75 

50000 

53300 

30 

65000 

75 

55000 

DIELE(  ITRIC  LOS  S  ON  iS2( 
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The  dieleotrio  loss  in  impregnated  paper  oables  yaries  between  0*9  per  cent, 
and  5  or  6  per  cent,  of  the  capacity  current  according  to  the  electric  stress  per 
unit  thickness  of  the  dielectric,  and  according  to  the  temperature  of  the  dieleotrio. 
Etch  higher  percentage  loss  has  been  observed  at  high  temperatures,  and  also 
when  the  dielectric  is  strained  by  excessive  voltage.  The  average  dielectric 
loss  at  ordinary  temperatures  and  when  working  with  a  normal  factor  of  safety, 
can  be  taken  as  1*8  per  cent,  of  the  capacity  current.  The  effects  of  high 
temperature  and  excessive  electric  strain  on  the  dieleotrio  can  be  seen  from 
Curve  No.  6,  which  shows  the  dielectric  loss  on  1328  metres  of  16,000  volt  paper 
cable  at  temperatures  16*6*^  0.  and  27*4°  0.,  and  with  voltages  up  to  40,000  volts. 
Paper  cables  should  on  no  account  attain  a  temperature  higher  than  90^  C. ; 
tiie  Institution  of  Electrical  Engineers  recommend  a  maximum  temperature  of 
80°  C.  (176°  F.). 


CHAPTER  III. 
IMPBEGNATED  JUTE  INSULATION. 

Ihfbsgnatbd  jute  is,  at  present,  very  seldom  used  for  insulating  cables,  having 
been  almost  completely  supplanted  by  impregnated  paper. 

Its  use  is  considered  only  in  the  case  of  small  conductor  multicore  cables 
such  as  signal  cable,  pilot  cable,  and  the  test  wires  in  paper  insulated  cables. 

Jute  Scale. — Jute  yams  are  measured  by  the  yam  trade  by  their  weight  per 
14,400  yards,  thus  48  lb.  jute  weighs  48  lb.  per  14,400  yards  of  yam ;  or  by  the 
number  of  yards  that  weigh  one-three-hundredth  part  of  a  pound  avoirdupois, 
thus  48  lb.  jute  weighs  1  lb.  per  300  yards  or  ^}^  lb.  per  1  yard,  which  size  is 
known  as  1  Lea  jute. 

The  following  Table  No.  42  shows  this  yam  trade  method  : — 
Table  No.  42. — Jute  Scale. 


Number  of  Leas 

A  =  Yards  of  Yarn 
per  lb. 

1    B  =  Weight  of  Yarn 
por  14,4(  0  yards 

1 

300 

48  1b. 

2 

600 

24    „ 

3 

900 

16    „ 

6 

1800 

8    „ 

9-6 

2880 

5    ,, 

16 

4800 

3   „ 

Basis  =  14,400  yards  =  A  x  B,  and  A  =  number  of  Leas  x  300. 

Cable  manufacturers,  however,  measure  the  jute  by  its  weight  in  lb.  avoir, 
per  nautical  mile  (2029  yds.)  of  yam ;  the  relation  between  these  two  methods  is 
shown  in  Table  No.  43. 
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Table  No. 

43.— Cable  Tkade  Jute  Scale. 

Cable  Trade  Jute 

Measure, 

i.e.  weight  per 

202»  yanls 

Weight  per  14,400 

yards  (Jute  Trade 

Measure) 

Number  of  Leas 

4oz. 

1-77  lb. 

27 

,              8  „ 

3-55   „ 

13-5 

16  „ 

71 

> 

6-8 

51b. 

35-5 

a 

1-35 

8  „ 

56-8 

0-85 

10  „ 

71 

•68 

12  „ 

85 

•56 

16  „ 

113 

•4-2 

24  „ 

170 

» 

•28 

Continental  cable  mannfaoturers  mee^ure  jute  by  its  weight  in  kilogrammes 
per  kilometre  of  yarn.  Table  No.  44  shows  the  corresponding  (approximate) 
English  yams. 

Table  No.  44. — Continental  Jute  Scale. 


Weight  of  Yam  per 
kilometre 


0-125  kilog. 

•25 

•5 

•75 
1-25 
20 
2-5 


Weight  per  nautical 
mile  of  Yarn 

8oz. 
16   „ 

21b. 

3  „ 

5  ., 

8  „ 
10  „ 


Number  of  I^eas 


135 
6-8 
3-4 
2-27 
1^35 
©•85 
•68 


TJie  number  of  yams  required  to  com- 
pletely cover  any  conductor  (or  cylinder) 
depends  upon  the  diameter  of  the  conductor, 
the  length  of  lay  adopted,  and  the  size  of 
the  yam  used.  In  Fig.  5  let  A  B  represent 
the  circumference  of  the  conductor;  draw 
B  C  perpendicular  to  A  B,  marking  off  B  D 
equal  to  the  length  of  lay  of  the  yams; 
join  A  D.  Then  A  D  gives  the  lay  of  the 
jute  yams  on  tlie  conductor.  Upon  A  B 
draw  a  semicircle,  cutting  A  D  at  E ;  join 
B  E.  Then  B  E  gives  the  width  of  the 
ribbon  of  yams  which  will  just  cover  the 
conductor  of  circumference  A  B  with  a 
length  of  lay  equal  to  B  D. 

Curve  No.  7  shows  the  method  of  deter- 
mining the  width  of  the  necessary  ribbon 
of  jute  yams  to  completely  cover  any  con- 
ductor ;  the  number  of  jute  yams  necessary 

is  given  by  Table  No.  45,  which  shows  the  number  of  yams  of  various  size  which 
form  a  ribbon  1  in.  in  width.  This  table  also  gives  the  increase  of  diameter 
due  to  one  layer  of  the  various  yams. 


Fig.  5. 
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TiiBLE  No.  45.— Thickness  op  Jdtb  Yarns. 


Ske  of  Yarn 

Number  of 

Increase  of  Diameter  for 

Increase  of  Radial  Thick- 

Yarns to 
form  a  rib- 

one layer 

ness  for  one  layer 

lb.  per 

Kilogrammes 
per  Kilometre 

bon  one 

NauUcal  MUe 

inch  wide 

mils 
20 

mm. 

mils               mm. 

i 

0-125 

0-5 

10                0-25 

1 

•25 

.. 

30                 ^75 

15                  -375 

2 

•5 

,. 

40               10 

20                  •S 

3 

•75 

60 

1-5 

30                 ^75 

5 

1-25 

16 

79 

20 

39-5           10 

6 

15 

14 

87 

2-2 

43-5           11 

7 

1-75 

13 

95 

2-4 

475           1-2 

8 

2-0 

12 

102 

2-6 

51               1^3 

9 

2-25 

U 

no 

2-8 

55               1-4 

10 

2^5 

11 

118               3-0 

59               1-5 

11 

2-7 

10 

126               3-2 

63               1-6 

12 

2-9 

10 

134         i      3-4 

67               1-7 

13 

3^17 

, , 

142               3-6 

71               1-8 

14 

3-4 

150               3-8 

75        1      1-9 

15         i      3-75 

., 

158         i      4-0 

79         i      2-0 

16               3-9 

165 

4-2 

82-5           2-1 

17               4-15 

•• 

173 

4-4 

86-5           2-2 

The  layers  of  jute  yarn  are  applied  to  the  conductor  with  a  right  and  left- 
handed  lay  alternately.  When  insulated  to  the  requisite  thickness  the  cable  is 
dried  and  impregnated. 

By  the  older  method  the  cable  is  subjected  to  a  temperature  of  about  270°  F. 
(133°  C.)  in  a  steam-coil  chest,  or  pan,  for  70  to  100  hours ;  this  method  is  very 
slow,  and  the  jute  becomes  more  or  less  perished.  By  the  new  (comparatively) 
method  the  cable  is  subjected  to  a  temperature  of  about  230°  F.  (110°  C.)  in  a 
8tea.m-coil  vacuum  chamber  for  from  16  to  36  hours. 

The  cable,  after  drying,  is  impregnated  with  compound  for  from  2  hours  to 
even  24  hours  in  the  case  of  concentric  conductor  cables,  according  to  the  thick- 
ness of  jute  insulation  and  the  nature  of  the  impregnating  compound.  The 
cable  is  next  lead  or  bitumen  sheathed,  as  required. 

Table  No.  46  gives  the  thickness  of  jute  for  low  tension  cables  as  recom- 
mended by  the  Engineering  Standards  Committee ;  for  high  tension  cables 
this  body  consider  only  paper  and  rubber  insulation. 

Table  No.  47  shows  the  thickness  of  jute  insulation  for  low  tension  cables  as 
recommended  by  the  Institution  of  Electrical  Engineers. 

Table  No.  48  shows  the  thickness  of  jute  insulation  for  low  tension  cables  as 
recommended  by  the  Yerband  Deutscher  Elektrotechniker;  for  high  tension 
cables  the  thickness  is  left  to  the  cable  manufacturer  to  decide. 
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Tablb  No.  46.— Thickness  of  Jute  Insulation  fob  Cables  up  to  660  Volts 
Pressure.    (As  recommended  by  the  Engineering  Standards  Ck>mmittee.) 


•      Section  of 
Conductor 

Single  Cables 
mils       mm. 

Con 

Cables  ( 

Con 

mils 

III 

Triple  Concentric 

Cables  (over  each 

Conductor) 

Twin  and  3^re 

(between  Gonductors 

and  between  any 

Bq.  inch 

sq.  mm. 

mm. 

mils 
80 

mm. 

mils 

mm. 

0-025 

16-13 

80 

2-03 

80 

2-03 

2-03 

90 

2-29 

•050 

32-26 

80 

2-03 

80 

2-03 

80 

2-03 

90 

2-29 

•075 

48-4 

80 

203 

80 

2-03 

80 

203 

90 

2-29 

•100 

64-5 

90 

2-29 

90 

2-29 

90 

2-29 

100 

2-54 

•125 

80-6 

90 

2-29 

90 

2-29 

90 

2-29 

100 

2^54 

•15 

96-8 

90 

2-29 

90 

2-29 

90 

2-29 

100 

2-54 

•20 

129 

90 

2-29 

90 

2-29 

90 

2-29 

100 

2-54 

•25 

161 

100 

2-54 

100 

2-54 

100 

2-54 

110 

2-79 

•30 

193 

100 

2-54 

100 

2-54 

100 

2-54 

110 

2^79 

•35 

226 

100 

2-54 

lao 

2-54 

100 

2-54 

110 

2^79 

•40 

258 

100 

2-54 

100 

2-54 

100 

2-54 

110 

2-79 

•50 

322 

100 

2-54 

100 

2-54 

100 

2-54 

110 

2-79 

•60 

387 

110 

2-79 

110 

2-79 

,, 

,, 

,, 

•70 

451 

110 

2-79 

110 

2-79 

., 

,, 

,, 

'16 

484 

110 

2-79 

110 

2-79 

, , 

. . 

•80 

516 

120 

3-05 

120 

3-05 

.. 

, , 

,, 

,, 

•90 

581 

120 

3-05 

120 

305 

,, 

,, 

1-00 

645 

130 

3-30 

130 

3-30 

•- 

•• 

•• 

Table  No.  47. — Thickness  of  Jute  insulation  fob  Low  Tension  Gables. 
(As  recommended  by  the  Institntiou  of  Electrical  Engineers.) 


Conductor 

Conductor  Section 

Jute  Thickness 

Conductor 

Conductor  Section   Jute  Thickness 

LJ3WG 

LS  WG 

or  inch 

sq.  inch 

sq.  mm. 

'  mils 

mm. 

or  inch 

sq.  inch  |  sq.  nun.     mils 

mm. 

7/18 

0- 012456 

8-036 

80 

203 

19/101" 

0-14939   96-378     90 

2-29 

7/17 

•016949 

10  935 

80 

2^03 

37/14 

-18242117-69  |    90 

2-29 

19/20 

•018979 

12  244 

80 

2^03 

37/^082" 

•19166123-65  |     90 

2^29 

7/16 

•022138 

14  283 

80 

203 

37/ -092" 

•24126155-65  ,  100 

2-54 

19/19 

•023431 

15117 

80 

203 

37/101" 

-29077187-59     100 

2-54 

7/ -068" 

-024992 

16  124 

80 

203 

37/-110" 

-34490  222-51 

100 

2-54 

7/15 

•028019 

18  076 

80 

203 

61/13 

•39767  256-56 

100 

2-54 

19/18 

•033740  21  768 

80 

2^03 

61/-098" 

•45123  291-12 

1 

100 

2-54 
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Table  No.  47. — Thickness  op  Jute  insulation  for  Low  Tension  Cables. 
(Afl  recommended  by  the  Institution  of  Electrical  Engineers.)— con^tnwd. 


Conductor 

Conductor  Section 

Jute  Thickness 

Conductor 

Conductor  Section    Jute  Thickness 

LSWG 

L  S  WG 

or  inch 

sq.  inch     sq.  mm. 

mils 

mm. 

or  inch 

sq.  inch    sq.  mm.  '  mils 

mm. 
2-54 

7/14 

0-034591  22-317 

80 

203 

61/^101",0-47928309-21  i  100 

19/17 

•04592529-629 

80 

203 

61/108" 

•54802358^56     110  1  2-79 

7/- 095" 

-04877831-470 

80 

203 

61/- 110" 

•57341  369-94     110  '  2*79 

19/-058" 

•04962331-783 

80 

203 

61/-118" 

•65420422-06  '  110  ,  2-79 

19/16 

•05998338-699 

80 

203 

91/-098" 

•67308434-25 

110     2^79 

19/15 

•075916,48-978 

80 

203 

91/- 101"    •71492,461 -24 

110 

2^79 

19/14 

•09372460-467 

90 

229 

91/12         -75802  489  05 

120 

3^05 

19/ -082" 

•098468163 -528 

90 

2-29 

91/- 110"    •84801;547-10 

120 

3-05 

37/16 

-11675 

75  324 

90 

2-29 

91/- 118" 

•97584 629^58     180  i  3-30 

19/13 

•12395 

79-967 

90 

2-29 

127/- 101" 

•99765643-68     130     3*30 

37/15 

•14776 

95  332 

90 

2-29 

Table  No.  48. — Thiokness  op  Jute  Insulation  fob  Cables  up  to 
700  Volts  Pbessurb.  (As  recommended  by  the  Verband  Deutscher 
Elektroteohniker.) 


Section  of  Conductor 

Single 

Cables 

Concentric  and  Multicore 

sq.  mm. 

sq.  inch 

mm. 
1-75 

mils 

mm. 

mils 

10 

0 

(J0155 

69 

2-3 

90-7 

15 

00232 

1^75 

69 

2-3 

90-7 

2-5 

00387 

175 

69 

23 

90^7 

40 

0062 

175 

69 

2-3 

90-7 

6 

0093 

175 

69 

23 

90-7 

10 

0155 

1-75 

69 

2-3 

90-7 

16 

0248 

2-00 

79 

2-3 

90-7 

25 

0387 

2-00 

79 

2-3 

90-7 

35 

0542 

2-00 

79 

2-3 

90-7 

50 

0775 

2-00 

79 

2-3 

90-7 

70 

1085 

200 

79 

2-3 

90-7 

95 

147 

2^00 

79 

2-3 

90-7 

120 

186 

2-00 

79 

2^3 

90^7 

150 

232 

2-25 

88-5 

2-3 

90-7 

185 

286 

2^25 

88-5 

2-5 

98-5 

240 

372 

2-5J 

98-5 

2-5 

98-5 

310 

480 

2-50 

98-5 

2-8 

110 

400 

620 

2-50 

98-5 

2-8 

110 

500 

775 

2-75 

108 

, , 

625 

968 

2-75 

108 

., 

800 

1 

240 

300 

118 

, , 

1000 

1550 

3-00 

118 

•• 

•• 
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Table  No.  49  gives  the  thickness  of  jute  insulation  generally  adopted  by 
Continental  cable  manufacturers. 

Table  No.  49. — Thickness  op  Jute  Insulation  in  Millimetres. 
(Continental  Practice.) 

Working  Pressure  in  Volts 


Type  of  Cable 

Up  to  500 

700 

1-65  to  2-0 

1000 

2-0  to  2-5 

20(K) 

2-5  to  3-0 

3000 

Single  . 

l-ltol-5 

3-0 

Twin    . 

1-5  ,,  1-8 

20    „  2-3 

20  „  2-5 

3-0 

40 

Three  core    . 

1-5  „  1-8 

20    „  2-3 

2-0  „  2-5 

3-0 

40 

Concentric    . 

2-3 

2-5 

3-0 

50 

6-25 

Triple  concentric  . 

2-3 

2-5 

3-0 

5-0 

6-25 

Jute  yarn  under  lead  sheathing  has,  owin^  to  compression,  a  specific  gravity 
of  0  •  875 ;  therefore,  if  the  under  and  over  diameters  of  any  layer  or  layers  be 
d  and  D  millimetres  respectively,  the  weight  of  the  jute  can  be  calculated  from 
the  following  formulse — 

weight  in  kilogrammes  per  kilometre  =  0*687  (D*  —  d^) ; 
weight  in  lb.  per  1000  yards  =1-885  (D*  -  cP) ; 

weight  in  lb.  per  statute  mile  =2-488  (D^  -  dP), 

There  are  two  classes  of  impregnating  compounds  used  for  jute  cables : — 

(i)  Ceresine  compound,  consisting  of  approximately  equal  weights  of  ceresine 
and  Venice  turpentine,  with  which  the  cables  are  impregnated  for  from  2  to  5 
hours  at  a  temperature  of  about  230°  F.  (110°  C). 

(ii)  Asphaltum  compound,  consisting  of  varying  proportions  of  asphaltum 
and  resin  oil :  the  compounds  average  70-80  per  cent,  of  asphaltum  to  30-20  per 
cent,  of  resin  oil;  the  cables  are  impregnated  for  from  2  to  24  hours  at  a 
temperature  of  about  230°  F.  (110°  C). 

Jute  yams  soak  up  approximately  80  per  cent,  of  their  weight  of  impregnating 
compound. 

Table  No.  50  gives  the  approximate  prices  of  the  various  materials,  which 
prices  are,  of  course,  liable  to  variation  from  time  to  time. 

Table  No.  50. — Pbioes  op  Materials. 


Material 


Ceresine  .... 
Venice  turpentine  . 
Asphaltum  .... 
Resin  oil  ...  . 
Insulating  jute,  best  quality  . 
„  ,.      second  quality 

Worming  jute 


Price  in  Sljllllngs  per 

100  kg. 

100  lb. 

100 

45-36 

40 

1815 

28 

12-70 

22 

9-98 

43  to  45 

19-5  to  20-4 

40  to  42 

1815tol9-l 

35  to  37-5 

15-9tol70 
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Dielectric  Besistanee. — The  dleleotrio  resistance  of  impregnated  jute  cable 
varies  with  the  composition  of  the  impregnating  compound,  and  also  with  the 
time  and  temperature  of  the  drying  operation.  The  average  value  is  about 
30x10^  megohms  per  cubic  centimetre  at  15*^0.  after  one  minute's  electrification. 

Table  No.  51  gives  the  minimum  dielectric  resistance  of  cables  insulated 
with  various  thicknesses  of  jute  yarn,  and  impregnated  with  a  standard  compound. 

Table  No.  51. — ^Dibleotbio  Resistance  op  Impregnated  Jute 
Cables,  in  Megohms  per  Kilometre  at  15°  C.  after  One 

MlN0TB*8  ElECTRIPICATION. 


Section 
of  Conductor 

Thickness  of  Dielectric  in  Millimetres 

mm.* 

Bq.  Inch 

l^OO 

1*25 

1-50 

1-Y5 

2'00 

5530 

2-25 

5950 

2*60 

2-75 

300 

400 

8210 

5*00 

1 
4 

0-0062 

3450 

4030 

4580 

4980 

6340 

6700 

7050 

9170 

6 

•0093 

2960 

3510 

3990 

4440 

4870 

5250 

5620 

5950 

6270 

7400 

8300 

10 

•0155 

2180 

2630 

3010 

3390 

3740 

4050 

4370 

4670 

5180 

5920 

6750 

16 

•0248 

1800 

2170 

2510 

2840 

3130 

3430 

3700 

3970 

4210 

5100 

5870 

25 

•0387 

1380 

1670 

1960 

2240 

2480 

2720 

2980 

3180 

3400 

4180 

4850 

35 

•0542 

1220 

1500 

1750 

2000 

2220  2450 

2660 

2880 

3070 

3800 

4440 

50 

•0775 

1050 

1300 

1510 

1710 

1925  2120 

2310 

2500 

2680 

3340 

3930 

70 

•1085 

900 

1100 

1290 

1460 

1660  1820 

2000 

2170 

2330 

2930 

3460 

95 

•147 

785 

960 

1130 

1300 

1460  1610 

1760 

1920 

2060 

2610 

3080 

120 

•186 

700 

860 

1020 

1180 

1320  1460 

1600 

1740 

1880 

2380 

2840 

150 

•232 

630 

770 

915 

1050 

1190  1320 

U60 

1590 

1710 

2160 

2580 

185 

•286 

565 

685 

820 

945 

1060  1180 

1300 

1410 

1520 

1950 

2340 

210 

•325 

535 

655 

775 

900 

1015 

1090 

1230 

1350 

1450 

1865 

2250 

240| 

•372 

500 

625 

740 

850 

960 

1080 

1180 

1300 

1390 

1780 

2140 

2801 

•434 

470 

585 

690 

800 

900 

1025 

1105 

1210 

1300 

1680 

2030 

310| 

•480 

445 

555 

665 

770 

865 

965 

1060 

1160 

1250 

1610 

1940 

355 

'550 

415 

515 

615 

710 

810 

900 

995 

1080 

1170 

1510 

1830 

400 

•620 

400 

495 

585 

675 

765 

860 

945 

1035 

1110 

1440 

1750 

500 

•775 

360 

440 

535 

605 

690 

770 

850 

930 

1000 

1300 

1580 

625- 

•968 

320 

400 

470 

540 

620 

690 

770 

840 

910 

1180 

1440 

7251 

1-123 

300 

380 

450 

515 

585 

655 

725 

795 

855 

1110 

1350 

800 

1-240 

280 

350 

415 

480 

550 

615 

675 

740 

810 

1050 

1280 

1000 

1550 

255 

275 

380 

445 

500 

560 

625 

675 

735 

960 

1175 

Temperature  Coefficient. — The  rate  at  which  the  dielectric  resistance  decrestses 
with  increasing  temperature  varies  with  the  composition  of  the  impregnating 
compound.  Tables  Nos.  52  and  53  show  the  coefficients  for  two  standard  classes 
of  cables. 
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Table  No.  52. — Tempebatube  Ck)EPPioiBNT8  fob  Impbbgnated 
Jute  Cables. 

The  dielectric  resistance  at  15^  0.  is  equal  to  the  D.B.  at  i°  C.  multiplied 
by  the  coefScient  for  t°  C. 


«°c. 

Coefficient 

<°C. 

Coefficient 

iPO. 

Coefficient 

t°C. 

Coefficient 

0-0 

0-0639 

105 

0-409 

21-0 

290 

31^5 

10^9 

0-5 

•0672 

11^0 

•453 

21-5 

3-11 

32^0 

113 

10 

•0709 

11-5 

•500 

22^0 

3-38 

32-5 

11-7 

1-5 

•0748 

120 

•553 

22^5 

3^58 

33-0 

11-9 

2-0 

•0794 

125 

•614 

230 

3-80 

33-5 

122 

2-5 

•0845 

130 

•675 

23^5 

410 

340 

12-4 

3-0 

•0901 

135 

•744 

24-0 

4-35 

345 

127 

3-5 

•0965 

14^0 

•821 

24^5 

454 

35-0 

129 

4-0 

•1030 

14-5 

•907 

25^0 

4^91 

35-5 

13-2 

4-5 

•1130 

15-0 

1-000 

25-5 

5-25 

360 

13^5 

50 

•1230 

15-5 

1-10 

26^0 

553 

36-5 

13-8 

5-5 

•136 

16-0 

122 

26^5 

5^96 

37^0 

14^2 

6-0 

•152 

165 

134 

27-0 

6-34     , 

37-5 

145 

6-5 

•172 

170 

1^46 

27-5 

6^91 

38-0 

14^8 

7-0 

•194 

17-5 

1-60 

28^0 

7^60 

38^5 

15^2 

7-5 

•219 

18-0 

1^76 

28^5 

800 

390 

16^0 

8-0 

•244 

18^5 

1^90 

29^0 

8-69 

39-5 

17-4 

S'b 

•273 

19-0 

2^07 

29^5 

9-50 

40-0 

19^0 

9-0 

•303 

19^5 

2-26 

30^0 

9-81 

,, 

., 

9-5 

•336 

20^0 

246 

30^5 

10^1 

.. 

.. 

10-0 

•370 

20-5 

2^65 

31  0 

10^5 

•• 

" 

The  dielectric  constant  (specific  inductive  cap^ity)  of  impregnated  jute 
varies  between  3  and  4. 

The  dielectric  strength  of  impregnated  jute  varies  between  4000  and  7000 
volts  per  millimetre. 

The  dielectric  loss  in  impregnated  jute  cables  averages  2-3  per  cent,  of  the 
capacity  current,  according  to  working  temperature  and  the  electric  stress  upon 
the  dielectric. 
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Table  No.  53. — ^Temperatdbe  Ooeppioients  for  Impregnated 
Jute  Cables. 
The  dielectric  resistance  at  60°  F.  is  equal  to  the  D.R.  at  t°  F.  divided  by  the 
coefficient  for  f"  F. 


<0F. 

Coefficient 

«°F. 

Coefficient 

tPT. 

Coefficient 

t°F. 

Coefficient 

25-0 

19-77 

38-0 

6-526 

51-0 

2-154 

64-0 

0-7110 

25-5 

18-95 

38-5 

6-254 

51-5 

2-064 

64-5 

-6813 

260 

18-16 

39-0 

5-993 

52-0 

1-979 

65-0 

-6529 

26-5 

17-40 

39-5 

5-743 

52-5 

1-895 

65-5 

-6257 

27-0 

16-67 

^0-0 

5-503 

53-0 

1-816 

66-0 

•5995 

27-5 

15-98 

40-5 

5-273 

53-5 

1-741 

66-5 

-5745 

28-0 

15-31 

41-0 

5-053 

540 

1-668 

67-0 

-5505 

28-5 

14-67 

41-5 

4-842 

54-5 

1-598 

67-5 

-5275 

29-0 

14-06 

420 

4-640 

55-0 

1-5S2 

68-0 

-5055 

29-5 

13-47 

42-5 

4-446 

55-5 

1-468 

68-5 

-4845 

30-0 

12-91 

43-0 

4-261 

560 

1-406 

69-0 

•4642 

30-5 

12-37 

43-5 

4083 

56-5 

1-348 

69-5 

-4449 

31  0 

11-85 

44-0 

3-913 

57-0 

1-291 

70-0 

•4263 

31-5 

11-36 

44-5 

3-749 

57-5 

1-238 

70-5 

•4085 

320 

10-89 

45-0 

3-593 

580 

1-186 

71-0 

-3914 

32-5 

10-43 

45-5 

3-443 

58-5 

1-136 

71-5 

-3751 

38- 0 

9-996 

460 

3-299 

59-0 

1-089 

72-0 

-3594 

33-5 

9-678 

46-5 

3-162 

59-5 

1-P44 

72-5 

-3445 

34-0 

9-179 

470 

3-030 

60-0 

1-0000 

73-0 

•3301 

34-5 

8-795 

47-5 

2-902 

60-5 

0-9583 

73*5 

•3163 

85-0 

8-428 

48-0 

2-782 

61-0 

-9183 

74-0 

•3031 

35-5 

8-077 

48-5 

2-666 

61-5 

-8800 

74-5 

-2904 

36-0 

7-740 

49-0 

2-555 

620 

•8432 

75-0 

•2783 

36-6 

7-416 

49-6 

2-448 

:62-5 

•8080 

.. 

•• 

37-0 

7-107 

5»-0 

2-346 

63-0 

•7743 

.. 

.. 

37-5 

6-810 

50-5 

2-248 

63-5 

-7420 

", 

•• 
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CHAPTER   ly. 
INDIARUBBEB  AND  GUTTA-PERCHA. 


(A)    Indiarubber. 

The  species  of  rubber  used  for  insulating  electric  conductors  are  chiefly :  Para, 
Plantation  Para,  Mozambique,  Accra  Strip,  Para  Negroheads,  Mollendo,  Congo^ 
Oameta  Head,  Gold  Coast,  Singapore,  Santos  Sheet,  etc. 

For  the  manufacture  of  cable,  the  raw  rubber  is  cut  up  into  small  pieces^ 
soaked  in  hot  water,  and  then  masticated  in  rollers  under  a  stream  of  water  in 
order  to  separate  and  wash  oat  the  impurities.  Table  No^54  shows  the  average 
loss  in  weight  by  washing,  and  also  the  relative  price  of  raw  and  cleaned  rubber ; 
these  figures  are  of  course  approximate,  and  vary  from  time  to  time. 

After  the  masticating  process,  the  rubber  sheets  are  dried  either  by  being 
hung  in  steam-heated  rooms  for  several  weeks,  or  by  being  hung  in  shafts  in  a 
current  of  dry  uir,  or  by  the  more  modem  process — a  few  hours  in  a  suitable 
vacuum  heating  cupboard. 

When  thoroughly  dry,  the  rubber  is  worked  up  again  in  the  mixing  rollers, 
and  the  miueral  ingredients  added  and  thoroughly  mixed  in.  The  rubber  batch 
is  next  calendered  into  a  sheet  of  the  required  thickness,  and  finally  cut  into 
strips  ready  for  the  rubber-covering  machine. 

Table  No.  54. — ^Indiarubber. 


Loss 
in  Washing 

Relative  Price 

Rubber  Species 

Cleaned, 

Raw 

exclusive  of 
Wages 

Para    .... 

17 

100 

120-5 

Plantation  sheet  . 

1 

92-3 

93-3 

Plantation  crepe'  . 

1 

80-8 

1             81-6 

Para  negroheads  . 

31 

63-2 

91-6 

Cameta 

27 

80-8 

110-7 

Mozambique  spindles    . 

28 

61-9 

86-0 

Accra  strip  . 

24 

65-8 

i            86-6 

Borneo 

40 

52-6 

87-7 

Common  Borneo  . 

53 

28-9 

61-5 

Mozambique  ball . 

20 

71-0 

1            88-8 

The  chief  ingredients  mixed  with  the  rubber  to  form  the  rubber  compounds 
are:  zinc  oxide,  French  chalk,  whiting,  zinc  white,  magnesia,  prepared  lime, 
ceresine,  litharge,  plaster  of  Paris,  and  sulphur. 

There  are  tliree  standard  methods  of  applying  the  rubber  to  the  conductor : — 
(1)  Lapping. — The  conductor  is  spirally  lapped  with  the  rubber  in  the  form 
of  a  ribbon.  The  first  layer  generally  consists  of  pure  rubber ;  the  separator 
rubber  is  next  applied,  and  finally  the  jacket  rubber.  The  rubber-covered  con- 
ductor is  next  lapped  with  indiarubber-saturated  tape  and  then  vulcanised. 
This  method  of  covering  is  generally  only  adopted  in  the  case  of  large  cable. 
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(2)  Longitudinally  Covering. — This  method  is  universally  used  for  covering 
ordinary  size  conductors,  one  machine  applying  the  pure,  separator  and  jacket 
rubbers  in  one  operation.  The  conductor  or  conductors  are  fed  through  rollers 
between  two  ribbons  of  rubber,  semicircular  grooves  in  each  roller  forcing  the 
rubber  round  the  conductors  and  cutting  off  the  excess  rubber,  the  pressure  at 
the  joint  being  sufficient  to  make  the  freshly-cut  rubber 'to  adhere,  thus  forming  a 
circular  tube  of  rubber  round  the  conductor.  In  the  case  of  the  small-size  cable, 
one  three-headed  longitudinal  machine  can  apply  the  three  rubber  coats  to  as 
many  as  24  conductors  in  one  operation.  Some  engineers  specify  that  the  pure 
rubber  shall  be  spirally  lapped  on  to  the  conductor,  and  not  longitudinally 
applied.  The  rubber-covered  core  is  next  lapped  with  india-rubber  coated  tape, 
and  finally  the  whole  vulcanised  together. 

(3)  Forcing. — This  method  is  extensively  used  on  the  Continent  and  in 
America  for  insulating  the  lower  qualities  of  cable.  The  tinned  conductor  is 
passed  through  a  forcing  machine,  which,  by  means  of  a  worm  wheel,  forces  the  rub- 
ber through  a  die  around  the  conductor.  The  core  is  coiled  direct  into  chalk  pans 
and  vulcanised,  the  layer  of  tape,  if  needed,  being  applied  after  vulcanisation. 

Vidcanisation  is  generally  effected  by  coiling  the  rubber-covered  core  on  to 
an  iron  drum,  which  is  placed  inside  a  steam-jacketed  vulcaniser.  The  steam 
pressure  in  the  vulcaniser  should  not,  generally  speaking,  exceed  40  lb.,  nor 
should  the  time  of  vulcanising  greatly  exceed  1^  hours.  Of  course,  no  hard  and 
fast  rule  can  be  given  for  the  pressure  and  time,  but  extensive  tests  (given  later) 
show  that  the  above  given  values  should  only  be  exceeded  in  exceptional  cases. 
It  must  also  be  remembered  that  although  over-vulcanised  rubber  has  a  very 
high  dielectric  resistance  (electric)  its  mechanical  properties  are  poor  and  its 
durability  is  considerably  diminished  as  oxidisation  of  the  rubber  may  follow  in 
a  comparatively  short  time. 

Taole  No.  55  gives  the  thickness  of  rubber  insulation  for  internal  wiring 
cables,  as  recommended  by  the  Engineering  Standards  Oommittee. 

Table  No.  56  gives  the  thickness  of  rubber  insulation  for  various  cables  also 
recommended  by  the  E.S.O. 


Tablb  No.  55. — Thioeitbss  of   Bubbeb.     (As  recommended  by  the 
Engineering  Standards  Oommittee  for  internal  wiring  cables.) 


Con- 
dnctor 

Effective  Area 

Min.Thickness 

Con- 
ductor 

Effective  Area 

Min.Thickne88 

L.S.W.G. 

1 

L.S.W.G. 

or  inch 

sq.  in. 

sq.  mm. 

mils 

moL 

or  inch 

sq.  in. 

sq.  mm. 

mils 

mm. 

1/18 

0-001809   11675 

35 

0-889 

19/18 

0^033740 

21-768 

54 

1-372 

3/22 

•001811    1-1684 

36 

-914 

7/14 
7/^095" 

•034591 

22-317 

54 

1-372 

1/17 

•002463   1-5890 

36 

•914 

-048778 

31-470 

59 

1-499 

3/20 

•002994   1-9314 

38 

•965 

19/ • 058" 

•049623 

31-783 

59 

1-499 

1/16 

•003217   2-0755 

36 

•914 

19/16 

•059983 

38-699 

62 

1^575 

1/15 

•004071   2-6267 

37 

•940 

19/14 

-093724 

60-467 

70 

1-778 

7/22 

•0042371  2-7338 

39 

•991 

19/- 082" 

•098468 

63-528 

71 

1-803 

1/14 

•005026;  3-2429 

38 

•965 

37/16 

•11675 

75-324 

75 

1-905 

3/18 

-0053221  3^4337 

40 

1016 

19/^092" 

•12395 

79-967 

76 

1-930 

7/20 

-007005  4-5191 
•012466  8-036 

41 

1-041 

19/- 101" 
37/15 

-14939 

96-378 

81 

2-057 

7/18 

44 

1-118 

•14776 

95-332 

80 

2^032 

19/20 

•018979 12^244 

48 

1-219 

19/12 

•15839 

102-19 

82 

2-083 

7/16 

•02213814-283 

49  1-245 

37/14 

•18242 

117-69 

86 

2-184 
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Table  No.  56. — Thickness  op  Rubbee  Insolation. 


Section  of 
Conductor 


ln< 

0-025 
•050 


sq. 
mm. 


07548-4 


•100 


12580-6 


•15 

•20 
•25 

•30 
•35 

-40 
•50 
-60 
•70 
-75 
•80 
•90 
1-00 


16-13 
32-26 


Single  Cables  for  Pressure  of 


660 
mils 


volts 


64-5 


96^8 

129 
161 

193 
226 

258 
322 
387 
451 
484 
516 
581 
645 


62 
62 

m 

71 

76 

80 

87 
94 

101 
107 

113 
121 
125 
129 
131 
133 
137 
141 


1^57 
1-57 

1-68 

rso 

1^93 
203 

2-21 

239 

2-56 
2-72 

2^87 
3^07 
3^17 
3-28 
3^83 
388 
3^48 
3-58 


2200  volts 


110  2-79 


110 

120 
120 

120 
130 

130 
180 


2-79 

305 
3-05 

305 
330 

3-30 
3^30 


3300  volts  I  6600  volts  ,11,000  volts 


Concentric 


mils  i  mm. 


130  3^30 


130 

140 
140 

140 
150 

150 
150 


3^80 

3^56 
3^56 

3-56 
3-81 

381 
3-81 


mUs 


200 
200 

210 
210 

210 
220 

220 

220 


508 
5^08 

533 
533 

5  33 

5-59 

5-59 
5^59 


.  I  mils 

-I— 
290 

290 

300 
300 

300 
310 

310 
310 


7-37 
7-37 

7-62 
762 

7-62 
7^87 

7-87 
7-87 


660  volts 


mils 


62 
62 

66 
71 

76 
80 

87 
94 

101 
107 

113 
121 
125 
129 
131 
133 
137 
141 


1-57 
1-57 

168 
180 

1-93 
2^03 

2-21 
2-39 

2-56 
2-72 

2^87 
3^07 
317 
3-28 
333 
3-38 
3-48 
3-58 


2200  volts 


mils  mm. 


110 
70 

riio 

I  70 

rl20 

I  80 

120 

\80 


120 
\80 
rl30 
\90 
ri30 
190 

n3^ 

190 


2-79 
1-78 
2-79 
1-78 
305 


203 
3j0^ 
203 
3^05 
203 
3;30 
229 
3;30 
2-29 
3-30 


2-29 


In  the  case  of  oonoentrio  cables  having  the  outer  earthed,  a  reduction  can  be 
as  e.g.  130/80  mils,  which  means  that  for  unearthed  working  the  inner  and  outer 
shall  have  a  thickness  of  130  mils  and  the  outer  dielectric  a  thickness  of  80  mils. 
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(Ab  recommended  by  the  Engineering  Standards  Committee.) 


GaUes  fur  Pressure  of 

Tbree-Core  Cables  for  Pressure  of 

3300  volts 

6600  volts 

11.000  volts 

660  volts 

2200  volts 

3300  volts 

6600  volts 

11,000  volts 

rails 

130 

80 
180 
80 
140 
"90 
140 
90 

140 

90 
150 

ibo 

150 
100 
150 
100 

•  • 

mm. 

3-30 
203 
3-30 
2-03 

3-56 
2-29 
3-56 
2-29 
3-56 
2-29 
3-81 
2-54 
3-81 
2-54 
3-81 
2-54 

mils 

200 
"90 
200 
90 
210 
100 
210 

iod 

210 
100 
220 
110 
220 
110 
220 
110 

mm. 

508 
2-29 
508 
2-29 

5-33 
2-54 
5-33 
2-54 

5-33 
2^4 
5-59 
2"-79 
5-59 
2-79 
5-59 
2-79 

.. 

.. 

mils 

290 
100 
290 
100 
300 
110 
300 
110 
300 
110 
310 
120 
310 
120 
310 
120 

mm. 

7-37 
2-54 
737 
2-54 

7-62 
2-79 
7-62 
2-79 
7-62 
2-79 
7-87 
305 
7-87 
305 
7-87 
305 

mils 

1- 
1- 
)« 

)'■ 

}7« 
}80 

)., 
}« 

101 
107 

113 
121 

mm. 

1-57 
1-57 

1-68 
1-80 

1-93 
203 

2-21 
2-39 

2-56 
2-72 

2-87 
3-07 

mils 

110 
110 

120 
120 

120 
130 

130 
130 

mm. 

2-79 
2-79 

305 
3-05 

3-05 
3-30 

3-30 
3-30 

mils 

130 
130 

140 
140 

140 
150 

150 
150 

*' 

mm.i 

3-30 
3-30 

3-56 
3-5(J 

3-56 
3-81 

3-81 
3-81 

mils 

200 
200 

210 
210 

210 
220 

220 
220 

mm. 

5-08 
5-08 

5-33 
5-33 

5-33 
5-59 

5-59 
5' 59 

mils 

290 
290 

300 
300 

300 
310 

310 
310 

• 

mm. 

7-37 
7-37 

7-62 
7:62 

7-62 

7-87 

7-87 
7-87 

made  in  the  thicknesa  of  the  outer  dielectric  ;  this  ia  shown  in  the  above  table, 
thickness  shall  be  130  mils  eaoii,  but  for  earthed  working  the  inner  dielectric 
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Table  No.  57  gives  the  thickness  of  rubber  insulation  for  various  cables  as 
recommended  by  the  Institution  of  Electrical  Engineers. 

Table  No.  58  gives  the  thickness  of  rubber  insulation  for  cables  up  to 
1000  volts  working  pressure,  as  recommended  by  the  Verband  Deutscher 
Elektrotechniker. 

Table  No.  59  gives  the  thickness  of  pure  and  vulcanised  rubber  for  ordinary 
low  tension  cables  according  to  the  average  English  practice,  the  tendency  at 
present,  however,  being  to  increase  the  thickness  of  pure  rubber  very  considerably 
(from  50  to  100  per  cent.). 

Curve  No.  8  gives  the  thickness  of  rubber  insulation  usually  adopted  by 
Continental  manufacturers. 


Table  No.  57. — Thickness  op  Rubber  Insulation.    (Recommended  by 
the  Institution  of  Electrical  Engineers.) 


1 

Up  to  260  Volts 

Up  to  650  Volts 

Size  of 

Effective  Area  of 

Conductor 

Condu**-*"' 

L.s.w.a.  1 

Minimum 

Minimum 

Minimum 

Minimum 

or         ' 

thickness 

Insulation 
in  Megohms 

thickness 

Insulation 

inches 

in  Megohms 

Square 

Square 

per  mile 

per  mile 

inch 

millimetre 

mils      n 

am. 

60°  F. 

mils 

mm. 

60°  F. 

3/25           0 

000924 

0-5961 

34      0 

•86 

2000 

62 

1-57 

5000 

3/24 

001115 

•7196 

34 

•86 

2000 

62 

•57 

5000 

3/23 

001330 

•8584 

35 

89 

2000 

62 

•57 

5000 

1/18 

001809 

1-1674 

35 

89 

2000 

62 

•57 

5000 

3/22 

•001811 

11684 

36 

91 

2000 

62 

57 

5000 

7/25 

•002162 

1-3948 

36 

91 

2000 

62 

57 

5000 

3/21 

•002365 

1-5260 

38 

•96 

2000 

62 

•57 

5000 

1/17 

002463 

1-5890 

36 

•91 

2000 

62 

•57 

5000 

7/24 

002610 

1-6838 

37 

94 

2000 

62 

•57 

5000 

3/20 

002994 

1-9314 

38 

96 

2000 

62 

•57 

5000 

7/23 

003113 

2-0085 

37 

94 

2000 

62 

•57 

5000 

1/16 

00322 

2-075 

36 

91 

2000 

62 

57 

5000 

3/19 

00369 

2-384 

39 

99 

1250 

62 

57 

4500 

1/15 

00407 

2-627 

37 

94 

1250 

62 

57 

4500 

7/22 

00424 

2-734 

39 

99 

1250 

62 

57 

4500 

I/I4 

00503 

3-243 

38 

96 

1250 

62 

57 

4500 

3/18 

00532 

3-434 

40     1 

02 

1250 

62 

57 

4500 

7/21 

00553 

3-571 

40     1 

02 

1250 

62 

57 

4500 

7/20 

00700 

4-519 

41      1 

04 

900 

62 

57 

4000 

7/19 

00865 

5-579 

42     1 

07 

900 

62 

57 

4000 

7/18 

0124 

8-036 

44     1 

12 

900 

62 

57 

4000 

7/17 

0169 

10-93 

47     1 

19 

900 

62 

57 

4000 

19/20 

0190 

12-24 

48     1 

22 

900 

62 

57 

3500 

7/16        1   ■• 

0221 

14-28 

49     1 

24 

900 

62 

57 

3500 

19/19        1     • 

0234 

15-12 

50     1 

27 

750 

62 

57 

3500 

7/068"  ;     • 

0250 

1612 

51      1 

30 

750 

62 

57 

3500 

7/15 

0280 

18-07 

52     1 

32 

750 

62 

57 

3500 

19/18 

0337 

21-77 

54     1 

37 

750 

62 

57 

3000 

7/14 

0346 

22-32 

54     1 

37 

750 

62 

1-57 

8000 
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TABLfe  No.  57. — Thigkness  of  Bubbbb  Insulation— (xmiftnti6(2. 
(Recommended  by  the  Institution  of  Electrical  Engineers.) 


Up  to  260  VolU            1 

Up  to  650  Volts 

Size  of 

Effective  Area  of 
Conductor 

1 

Condnctor 

L.S.W.G. 

Minimum 

Minimum   { 

Minimum 

Minimum 

or 

thickness 

Insulation 
in  Megohms 

thickness 

Insulation 

inches 

1 

in  Megohms 

Square 

Square 
millimetre 

1 

per  mile 

per  mile 

inch 

mils 

mm.    \ 
1-47 

60°  F. 

mils  1    mm. 

60°  F. 

19/17 

0-0459 

29-63 

58 

750 

62      1-57 

3000 

7/ -095" 

•0488 

31-47 

59 

1-50 

750 

62      1-57 

3000 

19/ -058" 

•0496 

31^78 

59 

1-50 

750 

62     1-57 

3000 

19/16 

•0600 

38-70 

62 

1-57 

750 

66  ;  1-68 

3000 

19/15 

•0759 

,     48-98 

66 

1-68 

600 

66     1-68 

3000 

19/14 

•0937 

60-47 

71 

1-80 

600 

71     1-80 

3000 

19/-082" 

•0985 

1     6353 

71 

1-80 

600 

71      1-80 

3000 

37/16 

•1167 

75-32 

76 

1-93 

600 

76  ;  1-93 

3000 

19/13 

•1239 

:     79-97 

76 

1-93 

600 

76  !  1-93 

3000 

37/15 

•1478 

1     9533 

80 

2-03 

600 

80  1  2-03 

3000 

19/- 101" 

•1494 

,     96-38 

80 

2-03 

600 

80     203 

3000 

37/14 

•1824 

1  117-7 

87     2-21 

600 

87     2-21 

2500 

37/- 082" 

•1916 

123-6 

87 

2-21 

600 

87     2-21 

2500 

37/092" 

•2413 

155-6 

94 

2-39 

600 

94  '  2-39 

2500 

37/- 101" 

•2907 

1  187^6 

101 

2-56 

600 

101     2-56 

2500 

37/ -110" 

•3449 

'  222-5 

107 

2-72 

600 

107  1  2-72 

2500 

61/13 

•3977 

256-6 

i  113 

2-87 

600 

113     2-87 

2500 

61/098" 

•4512 

1  2911 

121 

3-07 

600 

121     307 

2500 

61/101" 

•4793 

1  309-2 

121 

3-07 

600 

121     3-07 

2500 

61/ -108" 

•5480 

'  353-6 

125 

317 

600 

,  125     3- 17 

2500 

61/- 110" 

•5734 

369-9 

i  125 

3-17 

600 

125     3-17 

2500 

61/ -118" 

1     -6542 

422-1 

i  129 

3-28 

600 

129     3-28 

2500 

91/ -098" 

•6730 

434-2 

1  129 

3-28 

600 

129     3-28 

2500 

91/- 101" 

•7149 

461-2 

,  133 

3-38 

600 

133     3-38 

2500 

91/12 

;     -7580 

489-0 

!  133 

3-38 

600 

133     3-38 

2500 

91/- 110" 

•8480 

547-1 

137 

3-48 

600 

137     3-48 

2500 

91/-118" 

1     ^9758 

629-6 

141 

3-58 

600 

141     3-58 

2500 

127/101" 

;       9976 

643-7 

1 

1  141 

3-58 

600 

141  1  3-58 

2500 
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Table  No.  68. — Thickness  op  Rubber  Insulation.    (As  recommended  by  the 
Verband  Deutsoher  Elektrotechniker  for  1000  Volts  Working  Pressure.) 


Section  of  Conductor 

Minimum  Thickness 

Maximum  Thickness 

sq.  mm. 

sq.  inch 
0- 00155 

mm. 

mils 

mm. 

mils 

1-0 

0^8 

31-6 

11 

43 

1-5 

•00232 

0-8 

31-5 

11 

43 

2-5 

•00387 

10 

39 

14 

65 

4-0 

•0062 

10 

39 

1-4 

55 

6 

•0093 

1-0 

39 

14 

65 

10 

•0155 

1-2 

47 

17 

67 

16 

•0248 

1-2 

47 

1^7 

67 

25 

•0387 

1-4 

65 

20 

79 

35 

•0542 

1-4 

55 

2^0 

79 

50 

•0775 

16 

63 

23 

90-7 

70 

•1085 

1^6 

63 

23 

90-7 

95 

•147 

1-8 

71 

2-6 

102 

120 

•186 

1-8 

71 

2-6 

102 

150 

•232 

20 

79 

2-8 

110 

185 

•286 

2-2 

86-6 

30 

118 

240 

•872 

2-4 

945 

82 

126 

310 

•480 

26 

102 

84 

134 

400 

•620 

2-8 

110 

36 

142 

500 

•775 

3-2 

126 

40 

157-5 

625 

•968 

32 

126 

4-0 

167-6 

800 

1-240 

3-5 

138 

4-5 

177 

1000 

1-650 

3-5 

138 

4-5 

177 
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Table  No.  59. — Thickness  of  Rubber  Insulation  foe  Low  Tension 
Cables.    (Average  English  practice.) 


Diam.  in  mils  over 

Diam.  in  mils  over 

Diam.  in  mils  over 

Gondactor 

Con- 
ductor 
L.S.W.(J. 

Con- 
ductor 
L.J?.W.G. 

Con- 
ductor 

L.S.W.G. 

Con- 
ductor 

Pure 

V.I.K 

Con- 
ductor 

Pure 

V.LR. 

Pure 

V.LR. 

23/36 

45 

61 

113 

3/18 

103 

119 

183 

19/14 

400 

424 

540 

40/36 

60 

76 

132 

7/25 

60 

76 

132 

19/13 

460 

484 

612 

70/36 

72 

88 

146 

7/23 

72 

88 

146 

19/12 

520 

544 

684 

41/30 

86 

102 

162 

7/22 

84 

100 

160 

37/18 

336 

360 

463 

83/30 

130 

146 

216 

7/2U 

90 

106 

168 

37/17 

392 

416 

530 

124/30 

156 

172 

246' 

7/21 

96 

112 

175 

37/16 

448 

472 

597 

172/38 

100 

116 

180 

7/20 

108 

124 

189 

37/15 

504 

528 

664 

1/20 

36 

52 

104 

7/19 

120 

140 

204 

37/14 

560 

584 

732 

1/19 

40 

56 

108 

7/18 

144 

164 

232 

37/13 

644 

668 

832 

1/18 

48 

64 

118 

7/17 

168 

188 

261 

37/12 

728 

752 

933 

1/17 

56 

72 

127 

7/16 

192 

212 

290 

61/18 

432 

456 

580 

1/16 

64 

80 

136 

7/45 

216 

240 

319 

61/16 

576 

600 

750 

1/15 

72 

88 

146 

7/14 

240 

264 

348 

61/14 

720 

744 

924 

1/14 

80 

96 

156 

19/22 

140 

160 

228 

61/13 

828 

852 

1052 

1/13 

92 

108 

170 

19/21 

160 

180 

252 

61/12 

936 

960 

1183 

1/12 

104 

120 

184 

19/20 

180 

200 

276 

91/14 

880 

904 

1116 

3/25 

43 

59 

111 

19/19 

200 

220 

300 

91/13 

1012 

1036 

1274 

3/23 

52 

68 

122 

19/18 

240 

264 

348 

91/12 

1144 

1168 

1432 

3/22 

60 

76 

132 

19/17 

280 

304 

396 

91/11 

1276 

1300 

1591 

3/21 

69 

85 

143 

19/16 

320 

344 

444 

3/20 

78 

94 

153 

19/15 

360 

384 

492 

The  weight  of  an  annulus  of  rubber  in  kiiogrammes  per  kilometre  is  equal 
to 

(A  —  a)  X  specific  gravity, 

where  A  is  the  area  in  square  millimetres  corresponding  to  the  over-all  diameter 
of  the  annulus,  and  a  is  the  area  in  square  millimetres  corresponding  to  the 
internal  diameter  of  the  annulus. 


Table  No.  60  gives  the  areas  of  circles  for  diameters  from  0  to  100. 
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The  specific  gravity  of  the  compound  rubber  used  for  insulating  cables  varies 
between  1*3  and  1  '7,  according  to  the  amount  and  nature  of  the  added  minerals. 
Table  No.  61  gives  the  average  values  for  various  rubbers. 


Table  No.  61. — Speoifio  Gravity  of  Rubbers. 


Grade  of  Rubber 


Pure  rubber 

Compouud  rubber  for  300  and  600  megohm  grade  low  tension 

n  n        n  2500  mcgohm  grade  low  tension 

„           „        „  high-tension  cable 
Best  quality  compound  rubber 


Specific  Gravity 


0-935  or  1-0 
l-6tol-7 

1-6 

1-5 
l-3tol-4 


The  thickness  of  the  pure  rubber  layer  applied  by  the  various  manufacturers 
varies  considerably.  Table  No.  62  gives  the  approximate  maximum  and  minimum 
values  for  various  diameters  of  the  conductor. 


Table  No.  62. — Thickness  op  Pure  Rubber. 


Diameter  of  Conductor 

Minimum  Thickness 

Maximum  Thickness 

mils 

mm. 

mils 

mm. 

mils 

mm. 

40 

1-01 

8 

0-2 

16 

0-41 

80       • 

2-03 

8 

0-2 

20 

0-51 

100 

2-54 

8 

0-2 

24 

0-61 

150 

3-82 

10 

0-25 

30 

0-76 

200 

5-09 

10 

0-25 

34 

0-86 

250 

6-35 

12 

0-30 

36 

0-915 

300 

7-63 

12 

0-30 

40 

1-02 

350                   8-90 

12 

0-30 

42 

1-065 

400        1          10-36 

12 

0-30 

48 

1-22 

500                  12-70 

12 

0-30 

48 

1-22 

600        1          15-23 

12 

0-30 

50 

1-27 

700                  17-80 

12 

0-30 

58 

1-47 
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Weioht  of  Pobe  Bubbbb. 

Let  X  =  thickness  of  pure  rubber  tape  in  millimetres, 
d  =  diameter  over  the  conductor  in  millimetres, 
then  d  +  2x  =  equivalent  diameter  over  the  pure  rubber. 

In  the  case  of  stranded  conductors,  (d  +  2x)  is  not  the  actual  diameter  over 
the  pure  rubber,  owing  to  the  fact  that  the  rubber  is  forced  into  the  spaces 
between  the  outer  wires  of  the  strand. 

The  sectional  area  of  the  pure  rubber  will  be  equal  to 


ji^(d-\-2xy'-d'^  =  ^(x'  +  dx). 


Taking  the  specific  gravity  of  pure  rubber  as  1*0,  the  weight  of  pure  rubber 
will  be  equal  to 

irx(d  +  x)  kilogrammes  per  kilometre. 

Table  No.  63  gives  the  weight  of  pure  rubber  for  various  thicknesses ;  d  is 
the  diameter  over  the  conductor  in  millimetres. 


Table  No 

.  63.— Weight  of  Pubb  Rubber. 

Thickness  of  Pure  Rubber 

Weight  of  Pure  Rubber 

mils 

mm. 

kilogrammes  per  kilometre 

lb,  per  sJatute  mile 

8 

0-203 

0-687  e?  4-  0129 

2-26 d  4-     0-458 

10 

0-254 

0-798  d  +  0-202 

2-83(2  4-     0-717 

12 

0-305 

0-957  d  +  0-292 

3-40 d  4-     1-04 

14 

0-356 

l-117d  +  0-398 

S'9Sd  4-     1-41 

16 

0-407 

l-278d  4-  0-620 

4-54(J  4-     1-85 

20 

0-510 

l-6d       +  0-815 

5-68  d  4-     2-89 

24 

0-610 

l'9d       +  116 

6-75d  4-     4-12 

30 

0-760 

2-4(Z       +  1-83 

8-52  rf  4-     6-50 

34 

0-860 

2-7d       +  2-32 

9-58 d  4-     8-25 

36 

0-915 

2-9  d       +  2-65 

10-3d     4-.    9-41 

40 

1-020 

3-2d       +  3-26 

ll'Sd     4-  11*6 

42 

1-065 

3-34 d     4-  3-56 

liSd     4-  12-6 

48 

1-220 

3-83d     +  4-66 

13-6d     4-  16-6 

50 

1-270 

3-98d     4-  5-06 

141d     4    18-0 

58 

1-470 

4-61  rf     4-  6-78 

16-35  d  4-  24-0 

The  weight  of  compound  rubber  applied  over  the  pure  rubber  can  be  calcu- 
lated in  the  following  way : — 

Let  D  be  the  diameter  over  the  compound  rubber  and  d  the  diameter  of  the 
conductor,  then  the  total  cross  section  of  rubber  (pure  and  compound)  is  equal 

to  X  (P^  ~  ^")  V^^^  *^6  area  of  tl»e  small  amount  of  rubber  forced  between  the 

wires  composing  the  outside  layer  of  the  conductor  strand.    The  total  cross 
section  of  rubber  can  be  written  equal  to 

where  c  is  a  constant,  depending  upon  the  number  of  wires  in  the  outside 
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layer  of  the  strand,  or,  of  coarse,  depending  upon  the  total  number  of  wires  in 
the  strand.    Its  value  is  as  follows : — 

For  a  strand  of   7  wires c  =  0*80 

9f  „        „    14      „  .  .  .  ,  .  0*81 

„  „  „    ly       n  0-85 

„  „       „  37     „  0-87 

„  „       „  61     „  .         ,         .         .         .  0*88 

„  „      above  61  wires             ....  0*90 

„  solid  conductor      .  .         .         .         .         .  1  •  00 

If  P  be  the  weight  of  pure  rubber  in  kilograrames  per  kilometre,  then  the 
cross  section  of  the  pure  rubber  will  be  P  square  millimetres  (because  specific 
gravity  is  approximately  1  *  0). 

Therefore  the  cross  section  of  the  compound  rubber  will  be 

and  the  weight  of  compound  rubber  in  kilogrammes  per  kilometre  will  be 
(d  and  D  being  given  in  millimetres) 


or. 


[f  1^^  -  od^l  -  Pj  X  specific  gravity, 
1"^  -  0  (^)  -  P}  X  specific  gravity. 


The  areas  — j-  and  —r—  can  be  seen  in  Table  No.  60. 

The  weights  of  pure  and  compound  rubber  can  be  also  calculated  from  the 
actual  diameter  over  the  pure  rubber,  and  tiie  diameter  over  the  compound 
rubber;  thus: 

Let  d  =  diameter  of  conductor  in  mm., 

Dj  =  diameter  over  the  pure  rubber  in  mm., 

Dg  =  diameter  over  the  compound  rubber  in  mm., 

then  the  weight  of  pure  rubber  will  be 

I  ^—^ —  c  (^ — )  [  kilogrammes  per  kilometre, 

and  the  weight  of  compound  rubber  will  be 

i(^  ^  —  ^    '  )  X  (specific  gravity)!  kilogrammes  per  kilometre. 

The  following  Table  No.  64  gives  the  price  of  washed  Para  Rubber  exclusive 
of  wages  for  various  market  prices  of  the  raw  Para  rubber ;  the  table  is  based 
upon  a  17  per  cent,  loss  in  washing,  which  is  the  average  value. 

The  prices  of  the  various  compound  rubber  ingredients  vary  from  time  to 
time,  but  the  effect  of  such  variation  upon  the  price  of  the  compound  rubber  is 
very  small ;  further,  the  price  of  a  compound  rubber  containing  a  given  per- 
centage of  Para  rubber,  varies  only  with  the  market  price  of  Para,  for  although 
each  manufacturer  may  have  his  own  particular  mixing,  the  allowable  differences 
in  the  percentages  of  the  various  ingr^ients  influence  the  price  of  the  compound 
rubber  very  little. 
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Table  No.  64. — Pmob  op  Para  Bubbeb  in  Shillings. 


Market  Price 

Price  aeaned  excluding  Wages 

Market  Price 
per  lb. 

Price  Cleaned  excluding  Wages 

per  lb. 

per  lb.         1 

per  kilog. 

per  lb. 

per  kilog. 

*.      d. 

8.      d. 

7      0 

8-43 

18-58 

5       0 

6-02 

13-27 

6    11 

8-33 

18-36 

4     11 

5-92 

13-05 

6    10 

8-23 

18-14 

4     10 

5-82 

12-83 

6      9 

813 

17-92 

4       9 

5-72 

12-61 

6      8 

8-03        1 

17-70 

4      8 

5-62 

12-39 

6      7 

7-93 

17-48 

4      7 

5-52 

12-17 

6      6 

7-83 

17-26 

4      6 

5-42 

11-95 

6      5 

7-73 

17-04 

4      5 

5-32 

11-73 

6      4 

7-63 

16-82 

4      4 

5-22 

11-51 

6      3 

7-53 

16-60 

4      3 

5-12 

11-29 

6      2 

7-43 

16-38 

4      2 

502 

11-07 

6      1 

7-33 

16-16 

4      1 

4-92 

10-85 

6      0 

7-23 

15-94 

4      0 

4-82 

10-63 

5    11 

713 

15-72 

3    11 

4-72 

10-41 

5    10 

7-03 

15-50 

3    10 

4-62 

10-18 

5      9 

6-93 

15-28 

3      9 

4-52 

9-96 

5      8 

6-83 

15-06 

3      8 

4-42 

9-74 

5     7 

6-73 

14-86 

3      7 

4-32 

9-52 

5     6 

6-63 

14-62 

3      6 

4-22 

9-29 

5      5 

6-53 

14-40 

3      5 

4-12 

9-08 

5      4 

6-43 

14-18 

3      4 

4-02 

8-95 

5      3 

6-33 

13-96 

3      3 

3-92 

8-63 

5      2 

6-22 

13-71 

3      2 

3-82 

8-41 

5      1 

6-12 

13-49 

3      1 

3-72 

8-19 

Table  No.  65.— 

■Pbiobs  op  Compound  Bubbeb  Inqrbdibnts. 

Average 
Specific 

Price  In  Shillings  per 

Material 

Chemical  Formola 

Gravity 

100  lb. 

100  kilog. 

Zinc  Oxide 

5-0 

ZnO 

12-5 

27-5 

French  Chalk      . 

2-5 

Mg3Si^0,,H, 

3-64 

8-0 

Sulphur     . . 

2-06 

11-4 

25-0 

Ceresine    .. 

0-86 

., 

45-5 

100-0 

Magnesia  .. 

3-0 

MgO 

86-3 

190-0 

Prepared  Lime     . 
BedLead 

2-38 

CaO 

9-08 

20-0 

7-6 

PbaO, 

13-6 

300 

Chalk 

2-65 

CaCOa 

2-0 

4-4 

Plaster  of  Paris  . 

2-9 

CaSO^ 

2-0 

4-4 

Vegetable  Black 

2-5 

0 

25-0 

55-0 

Tjamp  Black 

2-5 

0 

25-0 

55-0 

Zinc  White  (Lithophone) 

4-2 

ZnS :  BaSO, 

12-5 

27-5 

Whiting  (Paris  White)  .. 

2-7 

OaCO, 

2-0 

4-4 

Litharge' 

9-0 

PbO 

23-6 

52-0 

Gypsum  (Pearl  White)  .. 

3-2 

r)aS0,-2H,0 

7-7 

17-0 
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Since  going  to  press,  the  market  price  of  raw  Para  rubber  has  increased  to 
sacb  a  high  figure  that  an  extension  to  Table  No.  64  is  necessitated. 


Table  No.  64.— Priob  of  Para  Bubbbb  in  Shillikgs— (oon^tnuecZ)- 


Market  Price 

Price  Cleaned  excluding  Wages. 

Market  Price 
per  lb. 

Price  Cleaned  excluding  Wages. 

per  lb. 

per  lb. 

per  kilog. 

.per  lb. 

per  kilog. 

«.        d. 
10       0 

1205 

26-56 

s.      d. 
8       6 

10-24 

22-57 

9     11 

11-95 

26-33 

8      5 

10-14 

22-35 

9     10 

11-85 

26-11 

8      4 

10-04 

22-13 

9      9 

11-75 

25-89 

8      3 

9-94 

21-91 

9      8 

11-65 

25-67 

8      2 

9-84 

21-69 

9      7 

11-55 

25-45 

8      1 

9-74 

21-47 

9      6 

11-45 

25-28 

8      0 

9-64 

21-24 

9      6 

11-35 

25  01 

7    11 

9-54 

21-02 

9      4 

11-24 

24-78 

7    10 

9-44 

20-80 

9      3 

11-14 

24-56 

7      9 

9-34 

20-58 

9      2 

11-04 

24-34 

7      8 

9-24 

20-36 

9      1 

10-94 

24-12 

7      7 

9-14 

20-14 

9      0 

10-84 

23-90 

7      6 

9-04 

19-92 

8    11 

10-74 

23-68 

7      6 

8-94 

19-70 

8    10 

10-64 

23-46 

7      4 

8-84 

19-47 

8      9 

10-54 

23-24 

7      3 

8-74 

19-25 

8      8 

10-44 

23-02 

7      2 

8-63 

19-03 

8      7 

10-34 

22-79 

7      1 

8'53 

18-81 

Table  No.  65  gives  the  prices  of  the  various  compound  rubber  ingredients, 
and  also  their  average  specific  gravities. 
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Table  No.  66  shows  the  variation  of  the  price  of  compound  rubber  with  the 
market  price  of  raw  Para  rubber,  for  28,  40,  and  55  per  cent,  of  Para  rubber. 


Table  No.  66. — Price  op  Compound  Bubbbb  in  Shillinos. 


Market 

Price  of  Compound 

Rubber 

Market 

Price  of  Compound  Rubber 

Price  of 

Price  of 

Para 

28  per  cent 
2-96 

40  per  cent,  55  percent 

Para 

28  per  cent. 

40  per  cent 

55  percent 

8.     d. 
10     0 

415 

5-63 

«.     d. 
7     1 

214 

2-99 

4-03 

9  11 

2-94 

4-12 

5-59 

7    0 

212 

2-95 

3-98 

9  10 

2-92 

409 

5  54 

6  11 

210 

2-92 

3-93 

9     9 

2-89 

4-05 

5-50 

6  10 

2-07 

2-89 

3-89 

9     8 

2-87 

402 

5-46 

6    9 

205 

2-85 

3-84 

9    7 

2-84 

3-99 

5-41 

6    8 

2-02 

2-82 

3-80 

9    6 

2-82 

3-95 

5-37 

6    7 

2-00 

2-79 

3-75 

9    5 

2-80 

3-92 

5-32 

6    6 

1-98 

2-75 

3-71 

9    4 

2-78 

3-89 

5-28 

6    5 

1-95 

2-72 

3-66 

9    3 

2-75 

3-85 

5-23 

6    4 

1-93 

2-69 

3-61 

9    2 

2-73 

3-82 

5-18 

6    3 

1-91 

2-65 

3-57 

9     1 

2  70 

3-79 

513 

6    2 

1-89 

2-62 

3-52 

9     0 

2-68 

3-75 

5-08 

6     1 

1-87 

2-59 

3-47 

8  11 

2-66 

3-72 

5-04 

6    0 

1-85 

2-56 

3-43 

8  10 

2-64 

3-69 

5-00 

5  11 

1-83 

2-52 

3-38 

8    9 

2-61 

3-65 

4-95 

5  10 

1-81 

2-49 

3-34 

8    8 

2-59 

3-62 

4-90 

5    9 

1-79 

2-46 

3-30 

8    7 

2-56 

3-59 

4-86 

5    8 

1-75 

2-42 

3-26 

8    6 

2-54 

3-55 

4'81 

5    7 

1-73 

2-39 

3-21 

8    5 

2-52 

3-52 

4-77 

5    6 

1-71 

2-36 

3-15 

8    4 

2-49 

3-49 

4-72 

5    5 

1-69 

2-32 

311 

8    3 

2-47 

3-45 

4-67 

5    4 

1-66 

2-30 

3-07 

8    2 

2-44 

3-42 

4-63 

5    3 

1-64 

2-25 

302 

8     1 

2-42 

3-39 

4-58 

5    2 

1-62 

2-21 

2-98 

8    0 

2-40 

3-35 

4-53 

5     1 

1-58 

219 

2-92 

7  11 

2-37 

3-32 

4-48 

5    0 

1-56 

2-15 

2-88 

7  10 

2-35 

3-29 

4-44 

4  11 

1-54 

213 

2-84 

7    9 

2-33 

3-25 

4-39 

4  10 

1-52 

2-08 

2-80 

7    8 

2-30 

3-22 

4-35 

4    9 

1-50 

2-04 

2-76 

7    7 

2-28 

319 

4-30 

4    8 

1-48 

2-02 

2-69 

7    6 

2-26 

3-15 

4-25 

4    7 

1-46 

1-98 

2-65 

7    5 

2-23 

3-12 

4-21 

4    6 

1-44 

1-96 

2-60 

7    4 

2-21 

3-09 

4'17 

4    5 

1-40 

1-92 

2-56 

7    3 

2-19 

3-05 

4-11 

4    4 

1-37 

1-88 

2-52 

7    2 

2-16 

3-02 

4-07 

4    3 

1-35 

1-85 

2-46 
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Table  No.  66. — Price  op  Comprund  Buiiber  in  Shillings— (coni/nited). 


Market 

Price  of  Compound  Rubber 

Market 

Price  of 

Compound  Rubber 

Price  of 

Price  of 

Para 

'28  per  cent. 

40  percent. 

55  per  cent. 

Para 

28  per  cent. 

40  per  cent. 

55  per  cent. 

«.      d. 

s.     d. 

4     2 

1-33 

1-81 

2-42 

3     6 

1-14 

1-54 

2-06 

4     1 

1-31 

1-79 

2-38 

3     5 

112 

1-52 

200 

4     0 

1-29 

1-75 

2-33 

3  11 

1-27 

1-71 

2-28 

3     4 

110 

1-48 

1-96 

3  10 

1-25 

1-69 

2-23 

3     3 

1-08 

1-46 

1-92 

3     2 

1-06 

1-42 

1-88 

3    9 

1-23 

1-65 

219 

3     1 

1-04 

1-37 

1-83 

3    8 

1-19 

1-63 

215 

3     0 

1-00 

1-35 

1-77 

3    7 

1-17 

1-58 

210 

VtUcanisation. — Numerous  experiments  have  been  carried  out  to  determine 
the  most  suitable  time  and  pressure  for  the  vulcanisation  of  rubber-insulated 
cables,  the  results,  of  course,  varying  to  a  great  extent  with  the  composition  of 
the  vulcanising  rubber.  However,  it  appears  advisable  to  keep  both  the  time 
and  the  pressure  as  low  as  possible.  Bubber  which  has  been  over-vulcanised 
generally  becomes  "  short "  and  cracked  after  a  comparatively  short  time,  whilst 
on  the  other  hand  rubber  under-vulcanised  to  any  great  extent  may  become 
"  tacky  '*  after  some  time ;  a  slightly  under- vulcanised  rubber  appears  to  suffer 
from  no  rapid  deterioration.  The  following  Table,  No.  67,  gives  characteristic 
results : — 

Table  No.  67. — Vulcanisation. 


Time  = 

Ihour 

2  hours 

2i  bours 

Steam 

Pressure, 

lb.  per 

sq.  in. 

Result 

Deteriora- 
tion 
after 

Result 

Deteriora- 
Uon 
after 

Result     * 

Deteriora- 
tion 
after 

20 
30 
40 

50 

(     under-    1 
vulcanised  / 

vulcanised 

ditto 

r      over-      \ 
[  vulcanised  / 

2  years 

(     under-    1 
\  vulcanised  / 

vulcanised 

over-      \ 
vulcanised  / 

ditto 

1  year 
at  once 

(     under-    \ 
[vulcanised/ 

vulcanised 

:      over-      \ 
[Vulcanised/ 

ditto 

3  years 
at  once 

at  once 
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Table  No.  68. — Pbbssubb  and  Tempbeatubb  op  Steam. 


Pressure  in 

lb.  per 
square  inch 

Temperature  in 
degrees  F. 

102-02 

Pressure  in 

lb.  per 
square  inch 

Temperature  in 
degrees  F. 

Pressure  in 

lb.  per 
square  inch 

Temperature  in 
degrees  F. 

1 

24 

237-80 

48 

278-35 

2 

126*30 

25 

240-05 

49 

279-64 

3 

141-65 

26 

242-23 

50 

280-90 

4 

153-12 

27 

244-33 

51 

282-15 

5 

162-37 

28 

246-38 

52 

283-38 

6 

170-17 

29 

248-36 

53 

284-59 

7 

176-94 

30 

250-29 

54 

285-78 

8 

182-95 

31 

252-17 

65 

286-95 

9 

188-36 

32 

254-00 

56 

288-11 

10 

193-28 

33 

255-78 

57 

289-25 

11 

197-81 

34 

257-52 

58 

290-37 

12 

202-01 

35 

259-22 

59 

291-48 

13 

205-93 

36 

260-88 

60 

292-57 

14 

209-60 

37 

262-51 

61 

293-65 

14-7 

212-00 

38 

264-09 

62 

294-72 

15 

213-07 

39 

265-65 

63 

295-77 

16 

216-35 

40 

267-17 

64 

296-81 

17 

219-45 

41 

268-66 

65 

297-83 

18 

222-42 

42 

270-12 

66 

298-84 

19 

225-26 

43 

271-56 

67 

299-84 

20 

227-96 

44 

272-97      . 

68 

300-83 

21 

230-57 

45 

274-35 

69 

301-81 

22 

233-07 

46 

275-70 

70 

302-77 

23 

235-48 

47 

277  04 

71 

303-73 

Dideetric  Resistance. — The  dielectric  resistance  of  pure  rnbber  is  approxi- 
mately 18  X  10»  megohms  per  o.o.  at  15°  0.  after  one  minute's  electrification. 
The  pure  and  compound  rubbers  forming  the  insulation  of  a  cable  have  a  joint 
resistance  varjring  between  10  x  10*  megohms  per  o.c.  at  15°  C.  after  one 
minute's  electrification,  and,  say,  5  x  10*  megohms,  according  to  the  quality  of 
the  rubber. 

Temperature  Coefficient. — The  rate  at  which  the  dielectric  resistance  of  rubber 
decreases  with  increasing  temperature  varies  somewliat  with  the  quality  and 
composition  of  the  rubber.  Table  No.  69  gives  the  correction  coefficients 
generally  recognised  in  England,  while  Table  No.  70  gives  the  coefficients  used 
by  Continental  cable  manufacturers. 

Dielectric  Constant. — The  dielectric  constant  or  specific  inductive  capacity  of 
a  rubber  insulated  cable  varies  between  3-0  and  5*5,  according  to  the  quality 
and  composition  of  the  rubber. 

Dielectric  Strength. — The  dielectric  strength  of  a  rubber  insulated  cable  varies 
between  16,000  and  25,000  volts  per  mm.,  according  to  the  quality  and  composi- 
tion of  the  rubber. 

Dielectric  Hysteresis, — The  dielectric  loss  in  rubber  cables  averages  between 
2-8  and  3*2  per  cent,  of  the  capacity  current.  Higher  values  can,  of  course,  be 
observed  on  rubber  cables  of  poor  quality  or  bad  design. 

Working  Temperaiure. — Rubber  insulated  cables  should  not  be  allowed  to 
attain  a  higher  temperature  than  65"^  0.  (149°  F.). 
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Table  No.  69. — Temperature  CoEPPicfiBNTS  for  the  Diblboteio  Rbsistanob 
OF  Rubber  Cables. 

The  dielectric  resistance  at  60°  F.  is  equal  to  the  resistance  at  t*^  F.,  divided 
by  the  coefficient  for  t°  F. 


1PF. 

Coefficient 
0-6804 

tPF. 

Coefficient 

„ 

0-9499 

49 

Coefficient 

f*¥. 

Coefficient 

75 

62 

1-326 

86 

1-852 

•5 

•6892 

•5 

•9622 

-5 

1-343 

•5 

1-876 

74 

•6981 

61 

•9746 

48 

1^362 

35 

1-900 

•5 

•7071 

•5 

•9872 

•5 

1-378 

•5 

1-924 

73 

•7162 

60 

1-000 

47 

1-396 

34 

1-949 

•5 

•7255 

•5 

I^OIS 

•5 

1-414 

•5 

1-975 

72 

•7348 

59 

1026 

46 

1-433 

33 

2-000 

•5 

•7443 

•5 

1039 

•5 

1-451 

•5 

2-026 

71 

•7540 

58 

1053 

45 

1-470 

32 

2  052 

•5 

•7637 

•5 

1-066 

•5 

1-489 

•5 

2-079 

70 

•7736 

57 

1-080 

44 

1-508 

31 

2-105 

•5 

•7836 

•5 

1094 

•5 

1-528 

-5 

2-133 

69 

•7937 

56 

1^108 

43 

1^547 

30 

2-160 

•5 

•8039 

•5 

1  123 

5 

1-567 

•5 

2-188 

68 

•8143 

55 

1137 

42 

1^587 

29 

2-216 

•5 

•8248 

•5 

1-152 

•5 

1-608 

•5 

2-245 

67 

•8355 

54 

1166 

41 

1-629 

28 

2-274 

•5 

•8463 

•5 

1-182 

5 

1-650 

•5 

2-303 

66 

•8572 

53 

1-197 

40 

i-671 

27 

2-333 

•5 

•8683 

•5 

1-212 

-5 

1-693 

-5 

2-863 

65 

•8795 

52 

1228 

39 

1-715 

26 

2-394 

•5 

•8909 

•5 

1-244 

-5 

1-737 

•5 

2-425 

64 

•9024 

51 

1^260 

88 

1-759 

25 

2-456 

•5 

•9140 

•5 

1-276 

-5 

1-782 

63 

•9259 

50 

1-293 

37 

1-805 

•5 

•9378 

•5 

1-309 

-5 

1-828 
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Table  No.  70.— Tbmpbbatdbb  Oobpfioibnts  fob  the  Dielbctbio  Resistance 
OF  Rubbeb  Cables. 

The  dielectric  resistance  at  15^  0.  is  equal  to  the  resistance  at  ^  0.  multi- 
plied by  the  coefficient  for  t^  0. 


IPC. 

Coefficient 

1PG. 

Coefficient 
0-840 

i°C. 
20 

Coefficient 

IPC. 

Coefficient 

5 

0-540 

125 

1-44 

27-5 

2-44 

•5 

•550 

13 

•870 

•5 

149 

28 

252 

6 

•560 

•5 

•900 

21 

1-55 

•5 

2  59 

•5 

•575 

14 

•930 

•5 

1-60 

29 

2-67 

7 

•590 

•5 

•970 

22 

1-66 

•5 

274 

•5 

•605 

15 

100 

•5 

172 

30 

2^82 

8 

•620 

•5 

1^04 

23 

179 

•5 

2-89 

•5 

•640 

16 

107 

•5 

1-85 

31 

2^97 

9 

660 

•5 

111 

24 

1-92 

•5 

3-04 

•5 

•690 

17 

1^15 

•5 

1-99 

32 

312 

10 

•710 

•5 

1-20 

25 

207 

•5 

3-19 

•5 

•740 

18 

1-24 

•5 

2-14 

33 

3-27 

11 

760 

•5 

1-29 

26 

2-22 

•5 

3-34 

•5 

•790 

19 

1^34 

•5 

229 

34 

3-42 

12 

•810 

•5 

1-39 

27 

2-37 

(B)   Qutta-Percha. 

The  specific  gravity  of  gutta-percha  varies  between  0  •  97  and  0  •  98. 
1  cubic  foot  weighs  between  60  and  61  •  5  lb. 
1  circular  inch  weighs  approximately  2036  lb.  per  nautical  mile. 
The  weight  of  gutta-percha  is  given  by : — 

(D^  —  ^2^  X  3 .  i4g  _  lb.  per  nautical  mile  (D  and  d  in  mm.) ; 

ffiL  ~^  =  lb.  per  imutical  mile  (D  and  d  in  mils) ; 
49u 

(D*  —  d*)  X  2  •  73  =  lb.  per  statute  mile  (D  and  d  in  mm.)  ; 


\?  ""z!)  =  lb.  per  statute  mile  (D  and  d  in  mils). 
568  ^  ^  ^ 

The  external  diameter  in  mils  of  any  gutta-percha  core  is  given  by  :— 


For  solid  conductor     . 
For  strand  conductor  , 


V  55  w  4-  493  W 
a/704w-|-493  W 


where  va  and  W  are  the  weights  per  nautical  mile  of  the  copper  and  gutta-percha 
respectively. 
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If  the  dimensions  of  the  core  are  given  by  the  weights  of  copper  and  gutta- 
percha per  nautical  mile  (w  and  W  respectively),  then  the  ratio  of    --  can  be  calou  - 

a 

lated  from  the  formula : 

Solid  conductor 


Strand  conductor 


1  4- 8-93 


1  +8-94 


W. 


W 


The  following  Table  No.  71  gives  the  chief  species  of  gutta-percha  used  in 
the  manufacture  of  cables,  together  with  their  relative  prices. 


Table  No.  71.— Gutta-Pbbcha  Species. 


1 
Relative  Price 

Relative  Price 

Species 

Species 

Raw     Cleaned 

Raw    i  Cleaned 

1 

Pahang  Grade  I. 

100 

159 

Banjer  Red  Grade  I.    . 

62         149 

„       11. 

94-5 

145 

„        ,.        „      II.  . 

59-3     145 

,,       HI. 

88-5 

134-6 

,,      „      „    in. 

52-7  ,  136 

.,       IV. 

82-9 

125-6 

Mixed  Serapong  . 

27-9  '    46 

Bagan 

57-2 

92 

Goolie  Red  Soondi 

58-5       78 

Bagan  Soonie  I. 

56-7 

74-4 

Sarawak  Soonie  . 

27           63-7 

«       11. 

'  52-2 

64 

Mixed  Sarawak  . 

17-7       3S 

V     in. 

47 

58-5 

Serapong  Soonie  . 

571       92 

Padang  Rib 

11-9 

Bulongan  White  . 

80        .. 

Cotee  Red 

52-6 

116 

Balata 

38           51-4 

Gutta  Siak 

3-5 

,, 

White  Bulug 

28-4       531 

Gutta  Soh 

.     8-9 

" 

Tables  Nos.  72  and  73  give  the  weight  of  solid  circular  gutta-percha  in  lb. 
per  nautical  mile. 


Digitized  by  CjOOQ iC 


152 


ELECTRIC  CABLES 


9 

>00<»^b-(?^f-HTH-^<Nb-»000»OioSoo©<OCOOOOOCOCO 

- 

« 

I§Sl>»H  CO 
OCOOi-4CO»Cil>"*005l>OCOCOOOOOCOOOiCOOi"ThCOI> 

i-H(MThl>O'«f<0S'^Ot*"ThC<IOO0JOi-lC^iO00i-H<X>r-iC0 
fHr-ii-4(NCCCOTHiOCOI>l^O>OpH(NCO»OCOOOO 

- 

O 

SSoscoo 

C0CC0S»OO"*l>05i-Hf-(fHOt><X>(N00CC 
OCNfMt^COQO-^ThOSIxJJlOfHQOOt^fHCOpHCOiOOOilNOO 

iMTHl>OTHX5hO«DCOi-HOSOJQoa50pH'«ti<X>0'^0>-^ 
r-ii-H»H(MOOCCTHlO>OCOl>QOOi-H(MCOOOb-Oi 

r 

T 
T 

G 

o 

l2ifi§SSig§28§2S?28gt~«o,«*o^ 

C 

-«S5£||S|||||gSg|||||||ii  = 

' 

to 

o 

o  o 

a»  »H  lo  »H  OS  o 

l:^r-iOSrNt^;OOI>05'^OOCOCO'«*40500oSQOCOpHCCOO'* 

i-Hi-H(N<MCCTH'*»OCDt-00asO'NWTt4Ol:^0S 
»H  rH  rH  rH  rH  rH  i-H 

- 

i-H  ifl  05  CO  »0  CO 

i-iC0O'«tir^05rHr-«»HOQ0»0(Mr^CqC0©<N 

JOtN-^OSOOfHOSOiO-^tlCOCOTHOOt^aiCOCOOQOOCOCOOQO 

oi>00^AjMOJO»O^iO«Oi^M0JI^05t-(N                                           • 
r-lCOCOOSCt:l|><^^QO'<t^r-lOsr^CO^O»OCOQOOCOCOOOO 
rH,HCq(NCC'*THlOCOl:^00OS©(NCOTHCOI>as 
1-1  i-H  i-(  rH  rH  »H  rl 

1- 

CO 

o 

CO  CO 

t^  rH  r^  »0  "^  CO 

Q0OOO0>l^«O(Nt^(NI>O<NT*HO>0iCiCC 

<M"*OSQOOl—  QOXrH-^Oi-jJOCOCOrHOiOCCiOOr-iCOi-IlN 

rHrNG^lMCCifl^lOCOt^XCiOr-lCC^iOl-OO 

o 

o 

i^  (M  OS  r-  00  © 

«M©©CNI><M»O00©rHrHi-ia5t^'<*i©CO© 
i-lCOTHI^CCTt<00COa5»OiOa>CO00TH'*l:^iOCO(Ni-H'*,-H(Mt^ 

©4H«o<>icb<bfN«o4H©(Jq©»oqD4'oooo>b(»(»4cb»o             • 
i-Hco>ooo!NcorHi^cc©t^iO'ScocO'*»ot-©ccr-(>ir- 
r-ii-iiM3qcO'«ti'«iH»o©i>ooa5©i-(cO"*ior^oo 

r 
c 

c 

G^J  I-  tH  Tt<  iO  Oi 

COCOO5f-(CN(M(M^OiCO(N0000l>©(N00TH 

©QO©r^l>rHOSrHCOCO©t^OSTh'.ti|>T*H»0©05(MOS05'*CC 

©  00 -'tl  ©  CO  CO  00  CO  ©  T*H  CO  CC  r^  00  U3  00  00  "*  l>  »0  rH  (M  i-(  lO  CO      • 
i-IC0iO00i-li-H©CO(N©©"^CO(NO4C0'«f<COO5(MCO©U0 
i-H,-H(N(MC0C0'*»OCDI>00©©rH(M'*iOl^00 

o 
o 

©  © 

©a>OOCOCO©CO©iOOO©(NCO(M(M©00'* 
©i-Hl>t>rH©©CO»OOOCOl>(Nr-iitlrHi-HCOif500'*'*©|>OilO 

©CO(NOOi-l©>OCO"^00©CO©©CO©0000«5C00005CO©©t^ 

i-H(N»Ol:^i-HlO©lOr-(OOCO'«tlG^JrH^(NCO«Ol>©^55^© 

i-lfH(N(MWC0'«tHO©l:^00©©i-H(Nrt<iCCO00© 

5 

©I-H(^^CO'<t^»OCOI>00©©l-H(NCO'<t^»OCOl>0005©r^(NCO^«5 

Digitized  by  CjOOQ IC 


THEIR  CONSTRUCTION  AND  COST. 


153 


O  CO  o^  »oco  »o 

t;-'*'*C0Ot-C0  00C^Q0|>Q0i-"|>»0C005x 
CO-ifiCOCC.iOt^i-iCOCOOOOSfHCOlXNQOC 
i-Ht^l>r-iOSrHQ0Q0CC<NThfHC0GCI>r-iQ0C 


I  <N  ©1  "«*<  Oi 

>  »0  »0  ^  00  CO  l>  Tt< 

>  CO  O  O  00  rH  |>  GO 


OOpHWi'<t^r^05<NC0OTH0i'*0i»0©^Q0C0Ci:!rHO00Q0t*t^ 
i-Hi-iC^(M<MC0CO'*i«iOCOt*00O5Oi©i-H(M 


CO  ^ 

a»  o  »o  CO  »o  i-H  o 

i-H  00  CO  l>  O  CO -«*<  "> 


s 


rH»OC0(M'HH^i2OC0OC0i0C00>lO00CCC0i-(ai00i-H 
O0iO<MiC05»0(MOOO<M»00J»0<NO0SOi— l"«t^OJ'+ir-iCi 
i-HiO»O00»OC0<N0?C0rfiC0iM(MC0»O00»O»OrHOC0O(N00l> 


P 

Pi 


OiOCOOCO'*aiOi(MOi-Hl>l>i-lOii-HOOOOCC<N'*rHC 

oorH(^^Tt^l{DooI-HJi:)OiW^^(^qoooooio^»^Oi' 

rH— <r-i(M(MC0Ct:i"^«O»OC0l>l> 


SS5 


£.9 

x 

f 


si 

I 


J0C000C^I>C0»H0ia5OC0C0i-Hl'-iO00C0'«*HC0© 
O'«tlCN«0i-HC^|>O00C0l^(M(Nl000«Or-l»H«:)'!*< 


-*  oc 

CO  00  c 


05  <M 

OS  i-H  CO  lO  l>  ^^ -!*< 

5^Tt4l>C0r-(C<I«O»H000Di-HCOCOC0  «0'0i  CO  «0  CO  O  CO  lO 

COOOOQ005f-t^OiTt<i-HOO>0!N»r50>*0(NO©0(MCOO»0 

0'*i-icoo:>0'«tiG^oc<icoi>i>oi>oO'«tiTt<oDcoaoTt(<Ttiosi> 


CO  uo  "     ^  ■"     ^ 

lO  ''tt  l>  ""iH  -*  oc  »o 

0000O»0(Mf-tC000"*C0TH00'*<NC0C0rH0S0S(NI>"* 
rN'^tH05'*ir-lOSOOOOOOOI>(M05l>COCOOOO"^OCO"^CO'^iO 
OCOOCNODl>»HOS(NOOODCOr-iTt(rH!Ml>l>OOOC5iO»OOSt> 


»0  r-i  tH  ■ 

<N  OJ  05  CO  i-H  CO  00 

00COI>r-l.|>iOiOO5'«t<r-lrH'*OiCO«5l>r-l00l>00Cq00 

0050i-^COI>(NOOCO«OiOCOOO(MI>COi-HOi050COCO<NOO»0 

0(NOSrHCOi005COOC^THOOC005»OCOrH05<NOi-tCOCOOt-^ 


CO  00  00 

O '!+H  <M  Tt<  O  05  (N 

CNOiO5r^CO(M(N'*00'*C 


\tl 


5(N(M«5pHOOOSi-ICO 


H  (N  »0  <N  CO  t^  l>  O  l> 


OOOi-HCO»OI>OCOl:^i-l»CiO»OOt>COOl>»OCOi-HOOOi 
■       ■       ■ "     ■■  -Ti  CO  CO  l>  00  05  O  i-H  rH 


i-Hi-lrH(N<NCOCO'*^»CiC 


005  Tt< 

o  rH  t^t*<; 

O  CO'«*<  »o  C 

O  O  (N  »0  C- .    .    .  _,    .    .    . ,-  ^     -,  •,  ^  -  >^ 

OC<IOOOOG^i-(THi-Hr-i|>C005COOO'<t"COl>iOOO-rt<'<*^05l>Ol> 

OOOT^^»Ol^O«cboThl054lOO(N05i>4lC>IOC 
rH  r-i  i-H  (N  (M  (M  00  "*  Tt<  lO  »0  CO  l>  00  OS  C 


oooooooooooooooooooooo<t>oo 

»H(NOO'*«OCOl>00050r-t(MCO'+«OCOt*00050rHGqcOT*i 
i-«iHrHfHi-Hr-li-^r^f-Hi-«(M(N(M<M(M 


Jigiiized  by  CjOOQ IC 


154 


ELECTRIC   CABLES 


» 

5;§§sgfegs§2;g2?:s§ssgs;§&§ss§s 

00 

^Sg§S§gggS§S3SS?3§gl§S§SS§§ 

r^  00  OJ  »H  CO  »0  00  i-i  »0  Oi  "Th  Oi  "*  O  ?0  CO  O  l>  ■•O  CO  G<l  rH  i-i  (N  1-1      • 

C0'«tii0l>00C5O(N00"*C0t^0i»H(NTHC0l>0Sr-iCCiOI>O»H 

^,-4r-lt-lrHrH(M(N<M(N(M(MG<ICOCOOOCOOOCC'«f<'«*H'«f""*"*iO 

S§§S§SS!l25;S?5gE=§SfeJ?SISI2SS52SS 

O  CO  00  OS  rH -^t*  |>  O  tH  00  <N  t^  CO  QO  -'t^  rH  00  O  CO  T-l  ©  05  <5  C5  05      • 

00'«ti«OCDOOaiO(NCO'«iHCOI>050(M'«ti>Ol>OSi-ICOTH«bOOO 

rH»Hi-(i-(»Hr-i'M(N<N>l(M(N(N00C0COC0C0C0TH'«f<TH"*'«!H»O 

tO»Ol>OOOCOiOOS(NCOr-iCOi-Hl^COaiCO"*r-iOODI>l>t^l>      • 

Sg2§5;S8S?2g55SSS?§?SSSI3gSSSgS 

Th-^i^iOIXSSi-lTHt^rHlOOS^OSlOr-lOOUtXNOOOCOOlOlOlO      ' 

C0'*iOC0t^0SOr-(C0'^iOt^00O<MC0»Ol-05O(M'*CpQ0O 

rHi-(i-Ht-li-Hr-i(N<M(NCN<M(M(MC0C0C0C0C0C0THTH'<t^'^"*O 

§^§§§Sli?S^S§g2§§SS§SS§5:§53S8S 

COCO'*<OOOOCOCOOCOOOCOQO'+iOCOCOOQOO'«*<COCOCOCO      • 
CO'*»OCOt>OSOi-iCO'*»OI>00  D(MCO»OI>QOO(M'^COQOO 
f-Hi-HrHt-lrHi-H(N(M<M<N(N<N(N00C0C000C0C0"*TH'*'*"*»O 

f^  <N  «  »0  t*  <^  (T^  »0  00  (N  <0  i-i  COC<l  00 -'t^  1--I  00  CO  ^  CO  C<1  rH  rH  i-H      • 

CO'<t^»OCOl^OOOrH(NTtHlOI--OOOi-HCO»CiCOQOO(M"*COOOO 

rHrHrHi-"rHi-l(M'MiM'M(M(N<MC0C0C0C000C0TH"*'*'*'*>O 

M 

^SSSi§J=?2SS5;Sg|&g§§SSSS§S5§2 

©i-((NCO>OOOOCOl>i-i»00»OOCOCOC5l>THG<li-IOOiOia5      • 

C0^i0<0l>Q0OrH(N'«!H»Ot^00Oi-iC0THC000OiM'<*<«OI>05 

i-HrHi-(i-(i-(rH(NiM(MCN(M<M(NCOCOCOCO00CO'^"*'t<"^'*'* 

- 

g5^SSSS^§f2§g§SSi§§3:S8S§2S§S 

Oi  ©  1-1  <N  tH  CO  05  <M  »0  Oi  "^  00  CO  Oi  *«  fH  CO  UO  CO  O  05  00  l>  l>  l>      * 

o 

SSSSSSE;S2SSSSg5?2S§§t=aSg§S§!§S 

000©rHCO»CiOOr-lTtHOO<Nt^'Mt*CO©COCOi^05l^CO»Ci»0»0«5 
^COiOOt-000>;:5Cq«JO©QO^;HC^;*COQ005r-jCO»Ot^ 
»Hi— ti— (»HrHi-Hi— i(MCqc<l<N(M<N(N00C0C0C0C0COTtl'(t<'^'^'n<»O 

1 

©©©©©©O©©©©©©©©©©©©©©©©©©© 
(MC<l(N(M(MC0C0C0C0C0C0C0C0C000'*TH'«*HTH'5'*"^'*'«f<'«f<»O 

44 

II 


Hi 


-  P< 

£* 

H 

CO 

© 
X 

•XD 

I 
I 

J3 
OS 


Jigiiized  by  CjOOQ IC 


THBIB  CONSTRUCTION  AND  COST. 


155 


Dielectrio  Besistanee. — The  dielectric  resistance  of  a  gutta-percha  insulated 
cable  is  approximately  3*5  x  10*  megohms  per  c.c.  at  75°  F.  after  one  minute's 
electrification. 

Temperatwre  Coefficient. — The  rate  at  which  the  dielectric  resistance  of  gutta- 
percha decreases  with  increasing  temperature  varies  somewhat  with  the  quality 
and  newness  of  the  gutta-percba.  Table  No.  74  gives  the  coefficients  for  1 '  082, 
1*085, 1*089,  aud  1*090  per  degree  F.;  the  latter  and  higher  coefficients  being 
for  new  gutta-percha  cable. 

Table  No.  75  gives  the  coefficients  founded  on  the  tests  of  Winnertz  published 
in  the  "  Elektrotechhiker  Zeitschrift*'  (November  29,  1906).  Herr  Winnertz 
pointed  out  peculiarities  in  the  dielectric  resistance  curve  at  certain  temperatures. 

Dieleetric  Constant — The  dielectrio  constant  or  specific  inductive  capacity  of 
a  gutta-percha  insulated  cable  is  approximately  3*6. 

Dieleetric  Strength. — The  dielectric  strength  of  gutta-percha  is  approximately 
18,000  volts  per  mm. 

Table  No.  74. — Tempebatubb  Gobffioients  for  the  Diblbotbio  Besistanob 
OF  Gutta-Pbboha  Cable. 

The  dielectric  resistance  at  75^  F.  is  equal  to  the  resistance  at  t^  F.  divided 
by  the  coefficient  for  «°  F. 


t°F. 

0  082 

0  085 

0089     1 

0-090 

75 

0  082 

0-086 

0-089 

0  090 

per  deg. 
0*3066 

per  deg. 
[)*2941 

per  deg.  1  j 
}-2783  jO 

ter  deg. 
•2745 

per  deg. 
1^000 

per  deg. 
1^000 

per  deg. 

per  deg. 

90 

1^000 

1-000 

•5 

•3189 

3065 

•2904 

2866 

•5 

1*040 

1042 

1^044 

1-044 

89 

3317 

•3191 

3031 

•2992 

74 

1*082 

1^085 

1089 

1-090 

•6 

•3451 

3325 

•3163 

3124 

•5 

1*126 

1-130 

1-136 

1-138 

88 

•3590 

•3463  ; 

3301   1 

3261 

73 

1*171 

1177 

1*186 

1-188 

•5 

3734 

•3608  ' 

3445 

3405 

•5 

1*218 

1226 

1-238 

1-240 

87 

•3884 

•3757  1 

3594 

3555 

72 

1*267 

1^277 

1-291 

1-295 

•5 

*4040 

•3914  1 

•3751 

3711 

•5 

1*318 

1-331 

1348 

1-352 

86 

•4202 

•4076  1 

•3914 

3875 

71 

1*371 

1-386 

1406 

1-412 

•5 

•4371 

•4247 

•4085 

4046 

•5 

1*426 

1-444 

1-468 

1-474 

85 

4547 

•4423 

•4263 

4222 

70 

1*483 

1503 

r532 

1-539 

•5 

•4730 

•4600 

•4449  1 

4410 

•5 

1*543 

1^566 

1-598 

1-606 

84 

*4920 

4799 

•4642 

4604 

69 

1*605 

1-632 

1^668      1*677 

•5 

•5117 

4999 

•4845 

4807 

•5 

1*669 

1-700 

1*741      1*751 

83 

•5323 

•5207 

•5055 

5018 

68 

1-736 

1-770 

1-816 

1-828 

5 

•5537 

•5424 

5275 

5239 

•5 

1*806 

1-844 

1*895 

1-909 

82 

•5759 

•5649 

5505 

5470 

67 

1*878 

1-921 

1-979 

1-993 

-5 

5999 

•5885 

5745 

5711 

5 

1-954 

2001 

2-064 

2  081 

81 

•6232 

•6130 

•5995  1 

5962 

66 

2033 

2-084 

2154  ,  2-172 

*5 

*6482 

•6385 

•6257 

6225 

*5 

2*114 

2  170 

2-248     2-268 

80 

•6743 

•6650 

•6529 

6499 

65 

2*199 

2  261 

2-346     2-368 

•5 

7014 

•6928 

•6813  ■ 

6785 

5 

2*288 

2-355 

2-448 

2-472 

79 

•7297 

•7216 

•7110  1 

7084 

64 

2  •380 

2  453 

2-555 

2-581 

•5 

•7589 

•7516 

•7420      • 

7396 

•5 

2*475 

2-555 

2-666     2-694 

78 

•7894 

•7829 

•7743 

7722 

63 

2  575 

2  662 

2-782     2-813 

•5 

8212 

•8155 

•8080 

8070 

5 

2*678 

2773 

2-902     2^937 

77 

•8642 

•8495 

•8432 

8417 

62 

2*786 

2^890 

3^030     3-066 

5 

*8885 

•8848 

•8800  1 

8787 

5 

2-898 

3006 

3-162     3-201 

76 

•9242 

•9217 

•9183 

9174 

61 

8*014 

3133 

3-299     3-342 

•5 

•9613 

•9600 

•9583 

9578 

•5 

3*135 

3264 

3-443     3-489 

oogle 
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Table  No.  74.— Temperature  Oobpfioients  for  the  Dielbotrio  Eesistanoe 
OP  Gutta-Peroha  Cable — continued. 

The  dielectric  resistance  at  75°  F.  is  equal  to  the  resistance  at  t°  F.  divided 
by  the  coefficient  for  «°  F. 


<°F. 

0-082 

0-085  - 

0-089 

0-090 

t°F, 

0-082 

0-085 

0-089 

0-C90 

perdeg. 

perdeg. 

per  deg. 

perdeg. 

per  deg. 

per  deg. 
8-006 

per  deg. 

perdeg. 

60 

3-262 

3-400 

3-593 

3-643 

50-5 

7-461 

8-795 

9-005 

•5 

3-393 

3-541 

3-749 

3-802 

49 

7-761 

8-340 

9-179 

9-401 

59 

3-529 

3-688 

3-913 

3-971 

•5 

8-073 

8-688 

9-578 

9-815 

•5 

3-671 

3  841 

4-083 

4-146 

48 

8-397 

9-049 

9-996 

10-25 

58 

3-818 

4  002 

4-261 

4-328 

•5 

8-735 

9-425 

10-43 

10-70 

•5 

3-970 

4-170 

4-446 

4-518 

47 

9-086 

9-818 

10-89 

11-17 

57 

4-131 

4-342 

4-640 

4  718 

•5 

9-451 

10-23 

11-36 

11-66 

•5 

4-297 

4-523 

4-842 

4-926 

46 

9-831 

10-65 

11-85 

12-17 

56 

4-470 

4-712 

5-053 

5-142 

•5 

10-23 

11-10 

12-37 

12-71 

•5 

4-650 

4-908 

5-273 

5-369 

45 

10-64 

11-56 

12-91 

13-27 

55 

4-837 

5112 

5-503 

5-605 

-5 

11-06 

12-04 

13-47 

13-85 

•5 

5-031 

5-325 

5-743 

5-852 

44 

11-51 

12-54 

14-06 

14-46 

54 

5-233 

5-546 

5-993 

6-110 

•5 

11-97 

13-06 

14-67 

15-10 

•5 

5-444 

5-777 

6-254 

6-379 

43 

12-45 

13-61 

15-31 

15-77 

58 

5-662 

6-017 

6-526 

6-660 

•5 

12-95 

14-17 

15-98 

16-46 

•5 

5-890 

6-269 

6-810 

6-953 

42 

13-47 

14-76 

16-67 

17-19 

52 

6-127 

6-530 

7-107 

7-259 

-5 

14-02 

15-35 

17-40 

17-94 

•5 

6-373 

6-801 

7-416 

7-579 

41 

14-58 

16-02 

18-16 

18-73 

51 

6-629 

7-085 

7-740 

7-913 

•5 

1516 

16-68 

18-95 

19-56 

•5 

6-896 

7-380 

8-077 

8-261 

40 

15-77 

17-40 

19-77 

20-42 

50 

7-173 

7-686 

8-428 

8-625 

Table  No.  75. — Temperature  Coefficients  for  the  Dielbotrio  Resistance 
OF  GuTTA  Peroha  Cablbs  (Winnertz). 
The  dielectric  resistance  at  75°  F.  is  equal  to  the  resistance  at  t°  F.  divided 
by  the  coefficient  for  t°  F. 


<°F. 

Coefficient 

<°F. 

Coefficient 
0-7066 

tPF. 

Coefficient 

t°F. 
47 

Coefficient 

95 

0-1415 

79 

63 

2-790 

7943 

94 

-1561 

78 

•7707 

62 

3-035 

46 

8^178 

93 

-1721 

77 

•8406 

61 

3^302 

45 

8-383 

92 

-1898 

76 

•9168 

60 

3^588 

44 

8-499 

91 

-2105 

75 

1-000 

59 

3-896 

43 

8-585 

90 

-2332 

74 

1-089 

58 

4  223 

42 

8-637 

89 

-2574 

73 

1187 

57 

4^564 

41 

8-678 

88 

-2836 

72 

1-293 

56 

4^919 

40 

8-719 

87 

•3125 

71 

1-409 

55 

5^282 

39 

8-767 

86 

-3442 

70 

1-535 

54 

5^650 

88 

8-796 

85 

•3833 

69 

1-672 

53 

6-015 

37 

8-834 

84 

-4304 

68 

1-821 

52 

6373 

36 

8-880 

83 

•4801 

67 

1-984 

51 

6-722 

35 

8-932 

82 

-5251 

66 

2-161 

50 

7^067 

34 

8-990 

81 

•5848 

65 

2-353 

49 

7-377 

33 

9-053 

80 

•6458 

64 

2-562 

48 

7-670 
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CHAPTEE  V. 


DB7  CORE  TELEPHONE  CABLES. 

Thb  conductors  of  telephone  cables  are  generally  of  solid  copper  wire,  drawn 
through  diamond  dies,  which  allows  of  the  greatest  accuracy  in  the  diameter  of 
the  wire  being  obtained.  The  conductors  used  vary  between  0*4  mm.  (15*75 
mils)  In  diameter  for  local  telephone  services,  and  3*0  mm.  (118  mils)  in  dia- 
meter for  trunk  lines.  Table  No.  76  gives  the  details  of  various  standard 
telephone  conductors;  the  smaller  sizes,  viz.:  0*4,  0*5  and  0*6  mm.  diameter, 
are  largely  used  in  Scandinavia  for  local  services  ;  in  Germany  0*8  mm.  diameter 
wire  is  largely  used,  whilst  in  England  0*635,  0*711  and  0*901  mm.  diameter 
wires  are  usea  for  these  services. 

A  strand  of  three  wires  is  sometimes  used  to  form  the  heavier  conductors. 

The  conductors  are  individually  insulated  with  one,  two  or  even  three  layers 
of  paper,  loosely  applied  so  as  to  enclose  more  or  less  air  space  around  the 
conductor.  There  are  two  methods  of  applying  the  paper,  firstly,  by  spirally 
lapping  a  paper  ribbon  round  the  conductor  and  thus  forming  a  closed  paper 
helix;  and  secondly,  by  laying  the  paper  ribbon  longitudinally  along  the 
conductor  and  folding  it  round  the  wire  by  means  of  a  suitable  die,  the  paper 
being  secured  by  a  whipping  of  thread.  The  spiral  method  of  covering  is  often 
adopted   for   small    conductors,  but  the  longitudinal  method  is  much  more 


Tablb  No.  76. — ^Details  of  Conductors  foe  Telephone  Cables. 


Weight  in  lb. 

Diameter  of  Wire 

Maximum  Resistance  at  60°  F. 

per  statute  mile 

mils 

mm. 

per  statute  mile 

per  kilometre 

3*98 

15*75 

0*4 

209*0 

136*0 

6*21 

19*7 

0*5 

1400 

87*0 

8*94 

23*6 

0*6 

97*3 

60*5 

100 

25*0 

0-635 

87*8 

51*6 

12  16 

27*6 

0*7 

71*6 

44*5 

12*5 

280 

0*711 

70*3 

43*6 

15*9 

31*5 

0*8 

54*9 

341 

20*0 

35*5 

0*901 

43*9 

26*96 

24*8 

39*4 

1*0 

350 

21*75 

40*0 

500 

1*27 

22*0 

13-63 

55*7 

59*1 

1*5 

15*6 

9*67 

700 

66 

1*67 

12-6 

7-805 

100 

79 

2*01 

8*8 

5*42 

150 

97 

2*46 

5*85 

3*64 

200 

112 

2*85 

4*39 

2-73 
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extensively  adopted  for  covering  conductors  with  one  layer  of  paper.  When  two 
or  more  layers  of  paper  are  specified,  the  first  layer  is  generally  longitudinally 
applied,  and  the  second  (and  third)  layer  spirally  lapped. 

There  are  three  methods  of  cabling  the  wires  together  to  form  a  cable,  known 
as  ordinary  twin,  multiple  twin,  and  quadruple  twin. 

Ordinary  Twin. — Two  insulated  conductors  are  layed  up  together  to  form  a 
pair,  the  length  of  lay  of  the  wires  varying  between  10  cm.  (4  in.)  and 
and  30  cm.  (12  in.).  The  two  cores  of  a  pair  are  made  distinguishable 
from  each  other  either  by  having  one  conductor  of  tinned  copper  wire,  and 
the  other  of  plain  copper  wire  (Continental  method),  or  bv  having  differently 
coloured  insulating  paper  or  thread  whipping  (English  method).  The  required 
number  of  such  pairs  are  stranded  together  in  layers,  the  length  of  lay  of  the 
neighbouring  pairs  being  different  in  order  to  prevent  inductive  interference  or 
cross  talk  in  the  circuits.  The  successive  layers  are  applied  with  a  left-handed 
and  right-handed  lay  alternately,  and  are  sometimes  toped  over  with  one  layer 
of  paper,  the  final  layer  being  taped  with  paper  or  calico  tape. 
.  The  cable  is  next  dried  in  a  vacuum  healer  at  a  temperature  of  approximately 
130°  C.  (260°  F.)  for  from  12  to  18  hours,  and  then  lead  cased. 

One  or  two  pairs  of  conductors  in  each  layer  are  generally  provided  with 
distinctive  colours,  so  that  any  wire  in  the  cable  can  be  identified.  The  ordinary 
twin  type  of  cable  is  the  most  extensively  used,  having  the  advantage  in 
economy  of  space ;  with  this  type  of  cable,  however,  the  system  of  bunching  the 
conductors  to  form  heavier  circuits  is  only  efficiently  possible  on  short  lengths, 
whilst  the  method  of  telephone  working,  known  as  superimposing  circuits,  is 
efficiently  impossible  owing  to  the  inductive  interference  inherent  with  this 
arrangement  of  pairs. 

Multiple  Twin. — The  multiple  twin  method  of  cabling  was  suggested  by 
Jacob  (British  Patent  No.  3821,  1882),  and  consists  in  the  successive  twinning 
of  the  wires ;  thus  two  insulated  conductors  are  layed  up  together  to  form  a  pair, 
this  pair  is  again  twinned  with  a  similar  pair  to  form  a  four-wire  unit ;  this 
twinning  is  continued  until  the  requisite  number  of  conductors  is  obtained, 
which  number  can,  of  course,  only  be  one  of  the  geometrical  progression  series 
4,  8, 16,  32,  64,  etc. 

Cables  made  as  above  described  are  not  so  economical  in  respect  to  space  as 
the  ordinary  twin  cables,  nor  have  they  any  advantage  unless  the  length  of 
lay  be  varied  for  each  twinning  operation — an  arrangement  patented  in  1903  by 
Messrs.  Dieselhorst  and  Martin  (British  Patent  No.  12526, 1903).  This  latter 
arrangement  allows  of  the  circuits  beiog  bunched  and  also  of  superimposed 
circuit  working. 

Quadruple  Pair. — Four  insulated  cores  are  stranded  together  to  form  a 
"  quad  pair,'*  then  the  requisite  number  of  such  units  are  stranded  together  to 
form  a  cable.  Such  cables  can  also  be  worked  on  the  superimposed  system,  and 
also  allow  of  the  circuits  being  bunched  together  efficiently,  but  they  have  two 
disadvantages,  firstly,  the  amount  of  unprofitable  space  in  the  cable,  which 
disadvantage  is  sometimes  lessened  by  laying  in  pairs  of  smaller  conductors ; 
secondly,  the  liability  of  cross  talk  between  the  circuits,  owing  to  want  of 
symmetry  in  the  position  of  the  four  conductors.  This  want  of  symmetry,  which 
is  caused  by  the  almost  unavoidable  inequality  of  the  friction  on  the  four 
bobbins  of  the  laying-up  machine,  can  be  lessened  by  increasing  the  length  of 
lay  of  the  wires,  but  this  cannot  be  increased  beyond  certain  limits,  else  the 
cable  would  be  liable  to  damage  when  handled.  If,  however,  the  four  wires  are 
laid  up  round  a  jute  centre,  the  diagonals  can  be  maintained  at  right  angles  to 
one  another,  and  therefore  cross  talk  cannot  occur  because  the  inductive  effects 
of  any  two  diagonal  wires  upon  the  other  two  wires  will  be  equal  and  opposite. 
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The  eleotiOBtatio  capacity  of  the  quadruple  pair  circuits  is  less  than  that  of 
similar  wires  laid  up  in  twins,  because  Ihe  diagonal  wires  are  used  to  form  the 
circuits. 

The  copper  wire  used  for  telephone  cables  is  usually  tested  to  withstand 
wrapping  in  six  turns  round  its  own  diameter,  unwrapping,  wrapping  on  again, 
and  unwrapping  a  second  time. 

The  paper  used  to  insulate  the  conductors  should  be  specially  tough,  long 
fibred,  havmg  a  breaking  length  of  at  least  5  kilometres  (5500  yards).  It  is 
used  in  widths  varying  nom  5  to  20  nmi.  (197  to  790  mils),  ana  of  thickness 
0-0635  to  0-254  mm.  (2-5  to  10  mils). 

Various  tensile  strength  tests  are  specified  for  the  paper,  such  as: — "A 
strip  one  inch  in  width  to  support  a  weight  of  4  lb.  for  each  mil  of  thick- 
ness," or  "  a  strip  of  paper  1  cm.  wide  and  1  metre  long,  after  having  been  in 
water  for  24  hours,  and  afterwards  dried,  shall  bear  a  weight  of  2-25  kilo- 
grammes and  allow  of  being  turned  ten  times  through  an  angle  of  180°  in  the 
same  direction  without  breaking." 

Table  No.  77  shows  the  results  of  various  mechanioal  tests  on  paper  used]fo£ 
the  manufacture  of  telephone  cables. 

Table  No.  77. — Tests  on  Telephone  Cable  Papeb. 


Width 

Thick- 
ness 
mm. 

Tensile 

Strength, 

kilogrammes 

per  sq.  mm. 

Elonga- 
tion 

Break- 

ing 
Length, 
metres 

Suction  Test    Mm.  in 
Castor  OH  at  100°  C.  after 

Weight  in 

Specific 

mm. 

percent. 

10  min. 

30  min. 

60  min. 

per  sq.  metre           * 

6 

6 

10 

10 

0-090 
•085 
•155 
•120 

5-63 
7-25 
5-08 
5-40 

11 

10 

1-6 

1-6-2-0 

7760 
8800 
6760 
7660 

5 

7 
9 

9 
10 
13 

13 
14 
17 

0-0653 
-0697 
•1090 

0-725 
-820 
-705 

The  thread  used  for  whipping  the  cores  and  pairs  has  an  elongation  of 
about  2*1  per  cent.,  and  an  average  total  tensile  strength  of  about  1*25  kilo- 
grammes (2-75  lb.). 

Paper  and  air  space  telephone  cables  are  usually  specified  to  admit  of  the 
free  passage  of  air,  so  that  after  the  removal  and  repair  of  a  fault  any  moisture 
that  may  have  found  its  way  into  the  cable  at  the  faulty  place  can  be  removed 
by  pumping  dried  air  through  the  cable.  The  looseness  of  the  cable  is  some- 
times guaranteed  by  specifying  that  air  at  a  certain  pressure  (say  2  atmospheres) 
applied  to  one  end  of  a  length  of  cable  shall  reach  the  other  end  within  a  certain 
time. 

On  the  other  hand,  the  cables  of  some  telephone  systems  are  filled  with 
wax  compound  for  a  short  distance  on  each  end,  so  that  each  length  of  cable  is 
sealed. 

The  mechanical  protection  applied  to  telephone  cable  depends  upon  the 
method  of  laying  adopted;  thus,  plain  lead-sheathed  cables  are  used  for 
suspended  aerud  systems,  and  also  for  duct  and  pipe  systems  where  only  one 
cable,  or  at  most  two,  are  drawn  into  one  duct  or  pipe.  When  several  cables 
are  to  be  drawn  into  one  duct,  the  lead-covered  cable  is  generally  protected  by  a 
layer  of  segmental  strip  armour  of  steel  applied  on  a  bedding  of  jute ;  the 
armouring  can  be  of  the  open  or  closed  type,  the  number  of  strips  used  for  open 
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armour  beiog  usually  half  the  number  that  would  close  armour  the  cable.  For 
telephone  cables  to  be  laid  direct  into  the  ground,  the  steel-strip  armour  should 
be  protected  by  a  serving  of  jute  and  thoroughly  compounded. 


DlAHBTEB  OF  ObDINABT  TwIN  CaBLBS. 

Lot  D  =  diameter  of  cable  under  the  lead  sheath 
p  =  diameter  of  one  pair  of  insulated  wires 
I  =  nimiber  of  layers  in  the  strand 
X  {p)  =  diameter  of  the  strand  basis 

therefore,  as  each  layer  of  pairs  increases  the  diameter  by  2  p,  it  follows  that 
D  =  xp  +  2pl  =  p{x+  2T). 

Tlje  value  of  the  coefficient  x  for  various  strand  bases  is  given  in  Table 
No.  78. 


Table  No.  78.— Diambteb  of  Stband  Centres. 


strand  Basis— l.e.  Number  of 
Pairs  in  Centre 


Value  of  Coefficient  so 


10 

1-6 

2  155 

2-414 

2-7 

30 


Table  No.  79  gives  the  number  of  pairs  in  the  successive  layers  for  the  con- 
struction of  various  cables,  also  the  diameter  coefficient  or  value  of  (a;  4-  2 1). 
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No. 
of 

DIam. 
:oefflcient 

1 
1 

Number  of  Pairs  in  Successive  Layers 

Pairs 

1    '2    Is    ' 
1 

4       5 

6 

1 

8       S 

10 

.! 

11 

12 

13 

14 

•  • 

16 

-- 

16 

.. 

11 

2 
3 
4 
5 
5 
7 
8 
10 
12 
14 
15 
15 
16 
19 
20 
21 
24 
25 
25 
26 
27 
28 
30 
33 
37 
42 
44 
48 
50 
50 
52 
56 
61 
62 
70 
75 
75 
77 
77 
80 
84 
85 
91 
92 
100 
100 

1-6 

2-155 

2-414 

3-0 

2-7 

3-0 

30 

8-6 

4-155 
.    4-414 

4-414 

4-7 

4-7 

5-0 

5-6 

5-6 

5-6 

6-155 

6-155 

6-155 

6-155 

6-155 

6-414 

6-7 

7-0 

7-6 

7-6 

8-155 

8-155 

8-414 

8'414 

8-7 

9-0 

90 

9-6 
10-155 
10-414 
10-155 
10-414 
10-414 
10-7 
10-7 
11-0 
11-0 
11-6 
12-155 

2 
3 
4 
1 
5 
1 
1 
2 
3 
4 
4 
5 
5 
1 
2 
2 
2 
3 
3 
3 
3 
3 
4 
5 
1 
2 
2 
3 
3 
4 
4 
5 
1 
1 
2 
3 
4 
3 
4 
4 
5 
5 
1 
1 
2 
3 

1 

'4I 
.. 

6 

7 

8 

9 

10 

11 

10 

11 

6 

6 

7 

8 

8 

9 

9 

9 

9 

10 

11 

6 

8 

8 

9 

9 

10 

10 

11 

6 

6 

8 

9 

10 

9 

10 

10 

11 

11 

6 

6 

7 

9 

12 
12 
12 
14 
14 
13 
14 
15 
16 
16 
17 
12 
13 
14 
15 
16 
16 
16 
17 
12 
12 
14 
15 
15 
15 
15 
16 
17 
17 
12 
12 
13 
13 

is 

19 
20 
21 
22 
20 
22 
23 
18 
18 
20 
21 
20 
22 
21 
22 
23 
23 
18 
18 
19 
19 

24 
25 
26 
27 
26 
28 
27 
28 
28 
29 
24 
25 
26 
25 

•  • 

30 
30 
33 
31 

[ 

- 
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Table  No.  79. — Telephone  Cable  Construction — continued. 


No. 

Diam. 

I 

Number  of  Pairs  in  Successive  Layers 

of 

coefficient 

"'     1  '"                    ' '        1 

Pairs 

6 
2 

1.2134 

8   14  20  26 

5    '    6    1    t    j    8    ,    9 

10 

11      12     13  1  14      15 

1 

16      17 

102 

11-6 

32 

1 

1 

1 

108 

12- 

155 

3 

9   15 

21   27 

33 

1 

.. 

.. 

.. 

112 

12 

414 

4 

10  16 

22 

27 

30 

1 

,, 

i 

,, 

., 

, 

., 

114 

12 

414 

4 

10 '16 

22  28 

34 

1 

..   1   ..   1  .. 

.. ' . . 

.. 

120 

12 

7 

5 

11117 

23  29 

35 

..  1  ..  .. 

..[..'  .. 

.. ' .. 

.. 

120 

13 

0 

1 

6,11 

17 

23 

28 

34 

..!..'.. 

..   '  ..   1  .. 

1  ^^ 

., 

127 

13 

0 

1 

6  12 1 18 

24 

30 

36 

.. 

128 

13- 

0 

1 

6  12 

18 

24 

30  37 

^^ 

..:..! .. 

..  j .. 

. , 

129 

13 

0 

1 

6  12 

18 

24 

31 

37 

.. ' .. 

140 

13 

6 

2 

8 

14 

20 

26 

32 

38 

..  t .. 

•• 

., 

147 

14 

155 

3 

9 

15 

21 

27 

33 

39 

.. 

,, 

150 

14 

155 

3 

9 

15 

21 

27 

34 

41 

.. 

.. 

150 

14 

414 

4 

10 

16 

21 

27 

33 

39 

.. 

.. 

153 

14 

414 

4 

10 

16 

22 

28 

34 

39 

.. 

153 

14 

7 

5 

11 

16 

21 

27 

33 

40 

•• 

., 

, . 

154 

14 

414 

4 

10 

16 

22 

28 

34 

40 

.. 

, , 

.. 

161 

14 

7 

5 

11 

17 

23 

29 

35 

41 

.• 

, , 

,, 

168 

15 

0 

1 

6 

12 

18 

24 

30 

36 

41 

.. 

.. 

169 

15 

0 

1 

6 

12 

18 

24 

30 

36 

42 

.. 

170 

15 

0 

1 

6 

12 

18 

24 

30 

36 

43 

.. 

171 

15 

0 

1 

6 

12 

18 

24 

30 

37 

43 

, , 

179 

15 

0 

1 

6 

12 

18 

25 

32 

39 

46 

.. 

184 

15 

6 

2 

8 

14 

20 

26 

32 

38 

44 

., 

192 

16 

155 

3 

9 

15 

21 

27 

33 

39 

45 

•.. 

200 

16 

414 

4 

10 

16 

22 

28 

34 

40 

46 

, , 

204 

16 

414 

4 

10 

16 

22 

28 

34 

41 

49 

,, 

204 

16 

7 

5 

11 

17 

23 

28 

34 

40 

46 

,, 

208 

16 

7 

5 

11 

17 

23 

29 

35 

41 

47 

,. 

217 

17 

0 

1 

6 

12 

18 

24 

30 

36 

42 

48 

.. 

218 

17 

•0 

1 

6 

12 

18 

24 

30 

36 

42 

49 

, , 

219 

17 

0 

1 

6 

12 

18 

24 

30 

36 

43 

49 

.. 

224 

17 

•6 

2 

7 

13 

19 

25 

31 

37 

42 

48 

234 

17 

•6 

2 

8 

14120 

26 

32 

38 

44 

50 

243 

18 

155 

3 

9 

15 

21 

27 

33 

39 

45 

51    .. 

.. 

250 

18 

155'  3 

9 

15 

21 

27134 

40 

47 

541    . 

, , 

250 

18 

414  4 

10 

16 

21 

27134 

40 

46  52'  .. 

.... 

,, 

252 

18 

4141  4 

10 

16  22 

28  34 

40  1 46: 52    .. 

..-] .. 

..  1 .. 

., 

255 

18 

414 

4 

10  16  22 

28;  34 

40147154    .. 

..  '  ..  1  ..    .. 

1 

,, 

255 

18 

7 

5 

11   17  22 

28|34 

40  1 46!  52    .. 

..     ..  1  ..    .. 

261 

18 

7 

5 

11  ,  17  ;  23 

29  35 

41 '47  53    ..  !  ..  1  ..  1  ..     .. 

271     19 

0 

1 

6  12   18 

24  30 

36^42  48  54I  ..     .. 

••  1 .. 

, , 

272     19 

0 

1 

6  12   18 

24130 

36  42  48  55'  ..     .. 

.• 

290     19 

6 

2 

8  14  20 126  32 

38  44;50'56|  ..  !  .. 

1 
..  1    . . 

300  ;  20 

155 

3 

9  15,21127 

33 

39  45  ;  51   57 

. . 

.. 

,, 

300     20 

155 

3 

9  14  20  26 

32 

38  46  I  52  60 

1 

306     20  155 

3  '   9  15  21128134 

1       1      ,       1      1 

40,46,52,58    ......     .. 

..  .. 

1 
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No-    Diam  '  « 

Number  of  Pairs  in  Successive  Layers 

«f  coefficient  -g 

1   1     1 

-  -i  — 

^  -  _ 

6 

1 

2 

3 

4 

5   6 

1 

8 

9  !  10  11 

12 

13 

14   15  ;  16 

11 

306 

20-7 

5 

10 

15 

20 

26 

32  39 

46 

53 

60 

1 

310 

20 

414 

4 

10 

16 

22 

28 

34  40 

46 

52 

58 

.. 

320 

20 

7 

5 

11 

17 

23 

29 

35  41 

47 

53 

59 

1 

331 

21- 

0 

1 

6 

12 

18 

24 

30  36 

42  48 

54 

60  |.. 

• .  '  . . 

333 

21- 

0 

1 

6 

12 

18 

24 

30  36 

42 

48 

55 

61  ' 

. .  . .  1  . . 

350 

21 

0 

1 

7 

14 

20 

26 

32  38 

44 

50 

56 

62.. 

352 

21 

6 

2 

8 

14 

20 

26 

32  38 

44 

50 

56 

62'.. 

1 

363 

22 

155 

3 

9 

15 

21 

27 

33  39 

45 

51 

57 

63 

.  . 

374 

22' 

414  4 

10 

16 

22 

28 

34  40 

46 

52 

58 

64 

385 

22 

7 

5 

11 

17 

23 

29 

35  141 

47 

53 

59 

65 

397 

23 

0 

1 

6 

12 

18 

24 

30  36 

42 

48 

54 

60 

66 

400 

23- 

0 

1 

6 

12 

18 

24 

30  36 

42 

48 

54 

61 

68 

403 

23 

0 

1 

6 

12 

18 

24 

30 

36 

42 

48 

55 

62 

69 

420 

23 

6 

2 

8 

14 

20 

26 

32 

38 

44 

50 

56 

62 

68 

432 

24 

155 

3 

9 

15 

21 

27 

33 

39 

45 

51 

57 

63 

69 

444 

24 

414 

4 

10 

16 

22 

28 

34 

40 

46 

52 

58 

64 

70 

. .  '  . . 

450 

24 

414 

4 

10 

16 

22 

28 

34 

40 

46 

52 

59 

66 

73 

456 

24- 

7 

5 

11 

17 

23 

29 

35 

41  47 

53 

59 

65 

71 

469 

25 

0 

1 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

494 

25 

6 

2 

8 

14 

20 

26 

32 

38 

44 

50 

56 

62 

68 

74 

500 

25 

6 

2 

8 

14 

20 

26 

32 

38 

44 

50 

56 

63 

70 

77 

500 

25 

6 

2 

8 

14 

20 

26 

32 

38 

45 

51 

57 

63 

69 

75 

507 

26 

155 

3 

9 

15 

21 

27 

33 

39 

45 

51 

57 

63 

69 

75 

520 

26 

414 

4 

10 

16 

22 

28 

34 

40 

46 

52 

58 

64 

70 

76 

533 

26 

7 

5 

11 

17 

23 

29 

35 

41 

47 

53 

59 

65 

71 

77 

547 

27 

0 

1 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

550 

27 

0 

1 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

73 

80 

574 

27 

6 

2 

8 

14 

20 

26 

32 

38,44 

50 

56 

62 

68 

74 

SO 

588 

28 

155 

3 

9 

15 

21 

27 

33 

39  45 

51 

57 

63 

69 

75 

81 

600 

28 

155 

3 

9 

16 

22 

28 

34 

40  46 

52 

58 

64 

70 

76 

82 

600 

28 

414 

4 

10 

16 

22 

28 

34 

40  46 

52 

58 

64 

70 

75 

81 

602 

28 

414 

4 

10 

16 

22 

28 

34 

40  46 

52 

58 

61 

70 

76 

82 

604 

28 

•414 

4 

10 

16 

22 

28 

34 

40 '46 

52 

58 

64 

70 

75 

85 

616 

28 

7 

5 

11 

17 

23 

29  35 

41,47 

53 

59 

65 

71 

77 

83 

631 

29 

0 

1 

6 

12 

18 

24130 

36 

42 

48 

54 

60 

66 

72 

78 

84 

660 

29 

6 

2 

8 

14 

20 

26  32 

38 

44|50 

56 

62 

68 

74 

80  186 

675 

30 

155 

3 

9 

15 

21 ; 27  33 

39 

45 '51 

57 

63 

69 

75 

81  87 

690 

30 

414 

4 

10 

16 

22 ' 28  34 

40 

46  52 

58 

64 

70 

76 

82 

88 

705 

30 

7 

5 

11 

17 

23 !  29  ,  35  1 41 

47 

53 

59 

65 

71 

77 

83 

89 

784 

32 

414 

4 

10 

16 

22128  34 

40 

46 

52 

58 

64 

70 

76  182 

88 

94 

800 

32 

414 

4 

10 

16 

22 

28  34 

40 

46 

52 

58 

64 

71 

78  185 

92 

100 

800 

32 

7 

5 

11 

17 

23 

29  35 

41  47 

53 

59 

65 

71 

77 

83 

89 

95 

804 

32 

■7 

5 

11 

17 

23 

29  35 

41  47 

53 

59 

65 

71 

77 

83 

89  ;  99  1  . .  1  . . 

900 

34 

414 

4 

10 '16 

22 

28  3t 

40  46 

52  58 

64 

70 

77 

84 

91  98  106  .. 

1000 

36-414 

4 

10'l6 

22 

28  34 

40  16 

52  58 

1 

64 

70 

77 

83 

89  96 

103  110 

! 
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Bblation  between  Number  of  Wires  and  Diameter  of  Cable. 


Fig.  6. 


Fig.  7. 


In  the  case  of  a  ring  fonned  of  n  wires  of  equal  diameter  d,  bv  joining  up  the 
centres  of  the  wires  a  regular  polygon  of  n  sides  is  formed,  and  the  angle  at  the 

centre  of  the  sj 
(Pigs.  6  and  7) 


centre  of  the  system  subtended  by  any  one  wire  is  .    Id  any  such  figure 

n 


AC  =  d  =  2AE; 
the  angle  A  D  E  = 


180°. 


A  D  180° 

71^  =  cosec  -^^ ; 
AE  « 


AD  =  ?cosecl??!. 


Let  Do  be  the  diameter  over  the  layer  of  wires, 
Di  be  the  diameter  under  the  layer  of  wires ; 


and 


.-.     Do  =  2DF  =  2AD-hd  =  d(coseol??-''+l\ 
Di  =2DF-2.d  =  d(co8eol??!-iy 


Therefore  the  number  of  wires  («)  of  equal  diameter  (d)  which  can  be  plactnl 
in  one  layer  round  a  cylinder  of  diameter  Di  is  given  by 

180° 


Di  =(|(coseci?5!-lV 

%)  of  equal  diameter  (d)  wl 
diameter  Do  is  given  by 

Do  =  d  (ooseo  ^ ?2°  +  iV 


and  the  number  of  wires  (n)  of  equal  diameter  (d)  which  can  be  placed  around 
the  inside  of  a  cylinder  of  diameter  Do  is  given  by 
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When  the  number  of  wires  (n)  becomes  large,  the  sine  of  the  angle  A  D  E  is 
approximately  equal  to  the  angle  itself,  for 

sinADE  =  t^     and     angle  A  D  E  =  ^^^A^ . 
AD  ®  AD 

But  the  chord  A  E  =  "^  ^^^  ~  ^\     and      AD  =  ?^"^; 

.-.     ooseo  A D E  =  coseo ^  =  ^^^  ~  ^^  ^/*  (approximately) ; 
n         2  IT  (Do  — ,a) 


••  ^"  =  '^£  +  0= 


„  ^  ir(Do-d)  ^  3(Do-d)  (  i^tely) 

a  a 

Every  layer  of  wires  increases  Do  by  2d;  therefore  the  increase  in  the 
number  of  wires  per  layer  is 

d 
that  is,    6  wires  per  layer. 

In  telephone  cables,  when  the  number  of  pairs  of  wires  reaches  40  or  50  per 
layer,  it  is  found  in  practice  that  an  increase  per  layer  of  7  or  even  8  pairs  of 
wires  is  possible. 

For  the  construction  of  telephone  cables  it  is  necessary  to  know  (1)  the  size 
of  each  conductor ;  (2)  the  number  of  pairs  of  conductors ;  (3)  the  wire-to-wire 
electrostatic  capacity  of  the  conductors;  and  (4)  the  diameter  of  the  cable. 

Generally  speaking,  the  size  of  the  conductor,  the  number  of  pairs  of  con- 
ductors, and  the  wire-to-wire  electrostatic  capacity,  are  given,  and  it  is  required 
to  determine  the  minimum  diameter  of  cable. 

Let  d  =  diameter  of  each  conductor  in  mm. 
n  =  number  of  pairs  of  conductors 

0  =  wire-to-wire  electrostatic  capacity  in  microfarads  per  km. 
D  =  diameter  of  cable  under  the  lead  sheatli  in  mm. 
p  =  diameter  of  one  insulated  pair  of  conductors  in  mm. 
2  =  number  of  layers  of  pairs  in  the  cable 
X  =  strand  basis  coefBcient. 

Let  d,  n,  and  c  be  given  ;  required  to  find  D. 

Table  No.  79  gives  the  value  of  D  in  terms  ofp;  thus,  a  cable  of  500  pairs 
would  be  constructed  by  stranding  12  layers  of  pairs  round  a  basis  of  2  pairs ; 
therefore 

D  =  jp  (a; -h  2  0  =  P  (16  +  24)  =  25*6p; 

therefore  it  is  required  to  determine  the  diameter  p  of  one  pair  of  insulated 
conductors,  so  that  the  wire-to-wire  electrostatic  capacity  of  the  pair  will  be  less 
than  0  microfarads  per  kilometre.  The  capacity  of  two  cylinders  of  radii  r^  and 
r,  Iving  parallel  to  each  other,  the  distance  apart  a  being  great  as  compared 
with  their  radii,  is  equal  to 
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1 

electrostatic  units  per.  cm.  of  length. 

10* 


2  log.    -^- 
r,  n 


4-6iog  «;«xio' 

0- 02416 


micro  faruds  for  kilometre. 


'og,."' 


microfarads  per  kilometre. 


Therefore  the  wire-to-wire  capacity  of  equal  conductors  twinned  together 
will  be  approximately 

002416/t 

log.": 

where  k  is  the  dielectric  constant  of  the  insulating  material ;  its  value  for  paper 
is  approximately  2-0,  and  for  paper  and  air  space  cables  1  -7  to  1*9. 

Tiie  value  of  a,  that  is,  the  distance  between  the  centres  of  the  conductors, 
depends  upon  the  twinning  operation,  for  the  conductors  are  pulled  nearer 
together  the  greater  the  friction  on  the  bobbins  of  the  twinning  machine,  and 
can  therefore  only  be  estimated;  its  maximum  value  will  be  equal  to  the 
diameter  of  the  insulated  conductor.  If  therefore,  the  value  of  the  equivalent 
diameter  h  of  an  insulated  conductor  be  inserted  in  the  formula 

-—  =  microfarads  per  kilometre, 

1        or 
logio  ^ 

in  place  of  the  value  a  we  obtain  the  approximate  equation 

L — 2  =  microfarads  per  kilometre, 

or                            0- 01208  (hx)  .      ^      ^  ,  .,       ^ 
£ —  =  microfarads  per  kilometre ; 

log,.  } 

p 
where  6,  the  equivalent  diameter  of  the  core,  is  equal  to  _^-—       The  factor  (k  x) 

can  be  treated  as  a  constant,  and  its  value  determined  from  actual  cables. 
For  example: — 153  pair  telephone  cable,  with  20  lb.  conductors  insulated  with 
one  paper,  diameter  over  lead  =  59 '6  mm.,  thickness  of  lead  3" 6  mm.,  wire-to- 
wire  capacity  =  0*0334  microfarad  per  kilometre. 

Table  No.  79  gives  the  construction  6  layers  of  pairs  round  a  centre  of  4 
pairs,  therefore  the  diameter  coeflScient  is  14 '4 14. 

Diameter  under  lead  sheath  =  59*6  —  2  (36)  =  52-4  mm. 

52*4 
Diameter  of  pair  =  14.4X4=  ^'^^  "^"*- 
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3-63 
.  • .  Equivalent  diameter  of  one  core  =     i^    —  2 '568  mm. 
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(JiX^^- 


microfarads  per  kilometre  x  logi^  - 
0-01208 


0-0334  X  log,o  1^ 
^  0- 01208 


=  2-07 


which   agrees  fairly  closely   with  the  value  of  the  dielectric  constant   It  of 
1-7  to  1-9. 
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0-02 

0-06  u 


0  05^ 


0  04^ 


30  40 

DIAMETER    OF  PAIR   IN    MILLIMETRES. 


This  constant  Qt  x)  can  now  be  used  to  determine,  within  limits,  the  variation 
of  the  wire-to-wire  capacity  with  the  diameter  of  the  pair  for  20  lb.  conductors, 
as  shown  in  Table  No.  80  and  Curve  No.  9. 

The  constant  fe  a?  is  found  to  vary  somewhat  with  the  size  of  the  conductor 
and  with  the  number  of  pairs  of  conductors  in  the  cable.  Table  No.  81  gives 
the  safe  value  of  A;  a;  for  various  telephone  cables,  the  figures  being  deduced  from 
tests  on  oyer  500  telephone  cables. 

Suppose  it  is  required  to  construct  a  telephone  cable  to  consist  of  600  pairs  of 
conductors,  each  0*5  mm.  in  diameter,  to  have  a  wire-to- wire  capacity  of  0*039 
microfarads  per  kilometre  (0*0627  mioroferads  per  mile). 
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Table  No.  80. — Relation  between  Wire-to-Wire  Capacity  and  Diameter 
OP  Insulated  Pair  for  153-Pair  Cable  op  20  lb.  Conductors. 


Calculated  from  the' equation : — 


001208  X  2-07 


logi 


=  microfarads  per  kilometre. 


Diam.  ofPalr 

Equivalent  Diam. 
of  Core  in  mm. 

Log.0^ 

Wire-to-Wire  Capacity 

Per  kilometre 

Per  mile 

2-5 

3-0 
3-5 
4-0 
4-5 
50 

1-767 
2-120 
2-480 
2-830 
3-180 
3-540 

OOOOO  o 

0-0426 
0-0375 
0-0340 
0  0316 
0-0297 
0-0281 

oooooo 

The  value  of  the  constant  kx  for  600  pairs  of  0-5  mm.  diameter  conductor  is 
given  in  the  table  as  2-42;  therefore  the  equivalent  diameter  of  a  single  in- 
sulated conductor  will  be  given  by  the  equation  : — 


log.o^  = 


0-01208  (A;  a?)        _.  0;^1208^x  242 
mfds.  per  kilometre  0  -  039 

logio&  -logio  0-25  =  0-75 
h  =  1-406  mm. 


Table  No. 

81.- 

-Value  op 

kx  POR  Telephone  Cables. 

Condnctoi 

Number  of  Pairs  in  Cable 

Diam. 
mm. 

Diam. 
mils 

Lb.  per 
mile 

50 

100 

200 

300 

400 

500 

600 

800 

900 

1000 

0-4 

15-75 

3-98 

2-30 

2-30 

0-5 

19-7 

6-21 

, , 

2-40 

2-40  2-40 

2-42 

2-42 

2-42 

2-42 

2-45 

0-6 

23-6 

8-94 

, , 

2-15 

2-20  2-30 

2-40 

2-50 

2-50 

0-635 

25-0 

10-0 

1-90 

1-90 

1-92 

1-97  2- 10 

2-20 

2-40 

2-40 

.. 

0-7 

27-6 

12-16 

2-06 i 2-06 

2-06 

206 

2-15 

2-20 

, , 

0-711 

28-0 

12-5 

2-04 

2-01 

200 

2-04 

2-13 

2-20 

..    '    .. 

0-8 

31-5 

15-9 

2-09 

2-09 

214 

2-20 

2-28 

0-91 

35-5 

20-0 

2-06 

2-00 

2-05 

2-15 

2-20 

1-0 

39-4 

24-8 

2-06 

2-00 

2-08 

, , 

1-27 

50-0 

40-0 

203 

2-00 

2-10 

,. 

' 

1-676 

66 

70 

2-00 

2-00 

..    1    .. 

2-006 

79 

100 

2-20 

2-17 

^^ 

..    1    ..    1    ..        .. 

2-46 

97 

150 

2-20 

., 

1          1 

,, 

2-84 

112 

200 

2-17 

•• 

*' 

1          1 

" 
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Therefore,  the  diameter  of  the  insulated  pair  ^ill  be 

1*406  V^  =  1-988,  or,  roundly,  2-Ojnm. 
The  diameter  coefficient  for  a  600-pair  cable  is  found  from  the  table  to  be 
28*155,  and  the  construction  would  be  13  layers  oyer  a  centre  of  3  pairs,  the 
layers  consisting  of  9,  16,  22,  28,  34,  40,  46,  52,  58,  64,  70,  76,  and  82  pairs 
respectiyely.  Therefore,  the  diameter  of  the  cable  under  the  lead  sheath 
would  be 

28-155  X  20  =56'31mm. 

Width  of  Papeb. 

If  6  =  the  equivalent  diameter  of  an  insulated  core,  then  » 6  =  the  cir- 
cumference of  the  core;  if  the  paper  be  longitudinally  applied  and  an 
allowance  of  10  per  cent,  overlap  be  made,  the  width  of  the  paper  will  be 
(ir  6  +  10  per  cent.). 

If  the  paper  be  spirally  lapped,  then  the  width  of  paper  necessary  to  form 
a  closed  helix  is  given  by  B  D  in  fig. 
No.  8,  where  A  B  is  equal  to  the  circum- 
ference »l>  of  the  core  and  BO  is  equal 
to  the  length  of  lay  of  the  paper,  BD 
being  perpendicular  to  A  C. 

The  necessary  overlap  must  be  added 
to  the  width  B  D.  The  approximate 
width  of  tho  paper  necessary  is  given 
by  10  times  the  diameter  of  the  con- 
ductor plus  10  per  cent.;  thus,  for  0*8 
millimetre  conductors  the  paper  should 
have  a  width  of  (10  x  0*8)  -|-  10  per 
cent.  =  8*8  mm. 

The  specific  gravity  of  the  paper  used 
for  insulating  telephone  conductors  is 
approximately  0*85;  as,  however,  the 
weight  of  the  paper  is  generally  calcu- 
lated from  the  thickness,  which  varies 
somewhat,  it  is  usual  to  assume  a  specific  Fig.  8. 

gravity  of  10.    If  the  paper  is  applied 

to  the  conductor  longitudinally,  its  weight  in  kilogrammes  per  kilometre  per 
layer  of  paper  is  equal  to : — 

(width  of  paper  in  millimetres  x  thickness  of  paper  in  millimetres), 

or,  in  lb.  per  statute  mile : — 

(width  in  millimetres  x  thickness  in  millimetres)  3*55. 

The  weight  of  the  threstd  whipping  averages  one-tenth  of  the  weight  of  the 
paper. 

An  increase  of  1  per  cent,  in  the  weights  is  allowed  for  the  lay  of  the  indi- 
vidual insulated  wires  in  pairing,  and  a  further  2  per  cent,  for  tlie  stranding 
together  of  the  pairs. 

If  the  paper  be  spirally  lapped  on  to  the  conductor,  its  weight  is  approxi- 
mately equal  to : — 

vdt  +  20  per  cent.  =  (3*77 d  Q  kilogrammes  per  kilometre, 
or,  (13;  4  d  t)  lb.  per  statute  mile, 

where  d  =  diameter  of  the  insulated  conductor  in  millimetres, 

and  t  =  thickness  of  the  paper  in  millimetres. 
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The  layer  of  paper  over  the  laid-up  pairs  increases  the  diameter  of  the 
cahle  by  0*5  mm.  A  layer  of  calico  tape  sometimes  applied  to  the  cable 
directly  under  the  lead  sheath  also  increases  the  diameter  of  the  cable  by 
0*5  mm. 

The  approximate  price  of  telephone  paper  is  808.  per  100  kilogrammes 
(36*48.  per  100  lb.),  and  of  the  whipping  (hemp  netting)  3508.  per  100  kilo- 
grammes (1598.  per  100  lb.). 

Dielectric  Resistance. — It  is  usual  to  specify  a  minimum  dielectric  resistance 
of  5000  megohms  per  mile,  measured  with  a  battery  voltage ;  very  much  higher 
resistance  is  easily  obtainable. 

Table  No.  82  shows  the  variation  of  the  dielectric  resistance  with  the 
temperature. 

The  dielectric  resistance  when  measured  with  high-frequency  voltage  is  very 
much  less  than  that  obtained  when  testing  with  a  battery.  According  to  Bela 
Gdti,  a  cable  consisting  of  a  few  pairs  of  conductors  insulated  with  paper  and 
air  space  has  a  dielectric  resistance  of  approximately  one-third  of  a  megohm, 
and  a  cable  of  many  pairs  only  one-tenth  of  a  megohm  when  tested  with  a 
voltage  of  1000  periods  per  second. 

The  Dielectric  Constant  for  paper  and  air-space  cables  varies  between  1*7 
and  1-9. 

Table  No.  83  ghows  the  variation  of  the  electrostatic  capacity  of  a  paper  and 
air-space  cable  with  tlie  temperature. 


Table  No.  82. — Temperature  Ooeppioients  for  the  Dibleotrio 
Besistanoe  or  Paper  Telephone  Cables. 

The  dielectric  resistance  of  a  cable  at  15°  C.  is  equal  to  the  dielectric 
resistance  at  T  0.  multiplied  by  the  coefficient  for  T  0. 


tPC.         00€ 

fflcient 

«°C.    Co( 

ifBcient 

IPC. 

Coeffldent 

t°C. 

CoefBcient 

1PQ. 
320 

GoefiBcient 

-  10          0 

•436 

0-5     0 

•584 

no 

0-841 

21-5 

1403 

2-740 

-     9-5 

•442 

10 

•5925 

11-5 

859 

22-0 

1 

445 

32-5 

2-840 

-     9-0 

•447 

1-5 

■6025 

12-0 

8775 

22-5 

1 

490 

33-0 

2-930 

-    8-5 

•453 

2-0 

'609 

12-5 

895 

23-0 

1 

535 

33-5 

3  025 

-    8-0 

459 

2-5 

•622 

13-0 

914 

23-5 

1 

583 

34-0 

3  135 

-    7-5 

464 

30 

6325 

13-5 

933 

24-0 

1 

633 

34-5 

3-230 

-    7-0 

470 

3-5 

•645 

14-0 

954 

24-5 

1 

688 

35-0 

3-340 

-    6-5 

477 

4-0 

6535 

14-5 

975 

25-0 

1 

741 

35-5 

3-440 

-    6-0 

484 

4-5 

665 

15^0 

000 

250 

1 

796 

360 

3-565 

-    5-5 

490 

5-0 

676 

15-5 

022 

26-0 

1 

850 

36-5 

3-670 

-    5-0 

496 

5^5 

688 

160 

047 

26-5 

1 

920 

37-0 

3-810 

-    4-5 

504 

6-0 

700 

16^5 

073 

27-0 

1 

975 

37-5 

3-940 

-    4-0 

511 

6-5 

711 

17-0 

100 

27-5 

2 

040 

38-0 

4-060 

-    3-5 

518 

7-0 

717 

17-5 

129 

28-0 

2 

105 

38-5 

4-21 

-    30 

526 

7-5 

7365 

18-0 

159 

28-5 

2 

180 

39-0 

4-34 

-    2-5 

534 

8-0 

752 

18-5 

186 

290 

2 

245 

30-5 

4-49 

-    2-0 

542 

8-5 

766 

19-0 

222 

29-5 

2 

325 

40-0 

4-63 

-     1-5 

549 

90 

7815 

19-5 

255 

30-0 

2 

400 

, . 

-    1-0 

558 

9-5 

7955 

20-0 

290 

30-5 

2 

488 

-     0-5 

5645 

100 

810 

20-5 

326 

31-0 

2 

570 

.. 

0 

575 

10-5 

8255 

21-0 

1-362 

31  5 

2-660 

•• 
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Table  No  83. — Temperature  Coefficients  for  the  Electrostatic  Capacity 
OP  Paper  Telephone  Cables. 

The  capacity  of  a  cable  at  15°  C.  is  equal  to  the  capacity  at  t°  C.  multiplied 
by  the  coefficient  for  i°  C. 


t°C. 

Coefficient 
10290 

7 

Coefficient 

24 

Coefficient 

-  10 

1-0090 

0-9900 

-    9 

1-027.^ 

8 

0085 

25 

0-9890 

-    8 

1-0260 

9 

00G5 

26 

0-9878 

-    7 

1-0250 

10 

0055 

27 

0-9865 

-    6 

1-0235 

11 

0040 

28 

0-9852 

-    5 

1  0225 

12 

0028 

29 

0-9840 

-    4 

1-0210 

13 

0015 

30 

0-9822 

-    3 

1-0200 

14 

0005 

31 

0-9810 

-    2 

1-0190 

15 

0000 

32 

0-9798 

-    1 

1-0180 

16 

0 

999 

33 

0-9790 

0 

10165 

17 

0 

998 

34 

0-9780 

1 

10155 

18 

0 

9965 

35 

0-9762 

2 

10150 

19 

0 

995 

36 

0-9750 

3 

1-0130 

20 

0 

994 

37 

0-9740 

4 

1-0120 

21 

0 

993 

38 

0-9725 

5 

1-0100 

22 

0 

9918 

39 

0-9705 

6 

10095 

23 

0-9905 

40 

0-9692 
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CHAPTER  VI. 

VULCANISED  BITUMEN. 

Bitumen  compound,  as  used  in  the  manufacture  of  electric  cables,  is  generally 
composed  of  refined  Trinidad  bitumen  and  elastic  or  cotton-seed  pitch  in  about 
equal  proportions,  to  which  is  added  from  5  to  10  per  cent,  of  sulphur,  in  order 
to  effect  vulcanisation. 

Bitumen  compound  is  used  either  as  an  insulating  material,  or  as  a  water- 
proof protection  to  paper,  iute,  or  rubber  insulated  cables. 

As  an  insulator,  the  bitumen  is  either  applied  directly  to  the  tinned  con- 
ductor, or  the  conductor  (of  plain  copper)  is  first  lapped  with  a  thin  separating 
layer  of  impregnated  paper  or  jute,  on  to  which  the  bitumen  is  applied ;  in 
either  case  the  insulated  conductor  is  lapped  with  a  bitumen-impregnated  tape, 
and  finally  braided  with  jute,  or  armoured  with  steel  wires. 

As  a  waterproof  sheath,  bitumen  is  applied  directly  on  to  the  paper  insulated, 
jute  insulated,  or  taped  rubber-insulated  conductor,  instead  of  the  more  usual 
sheathing  of  lead. 

There  are  two  general  methods  of  applying  the  bitumen  to  the  cable,  viz. 
lapping  and  forcing ;  application  of  the  bitumen  by  the  longitudinal  machine 
also  gives  good  results  for  smaller  cables. 

Lapping  Method. — The  bitumen,  in  the  form  of  a  tape,  is  spirally  lapped  on 
to  the  cable  with  an  overlap  equal  to  one  half  the  width  of  the  tape ;  the  insu- 
lated cable  is  next  taped  with  a  bitumen-impregnated  tape,  and  the  whole 
vulcanised  for  1  to  2  hours  at  approximately  35  lb.  steam  pressure. 

Forcing  Method. — This  method  is  more  extensively  used  than  the  lapping 
method.  The  bitumen  compound  is  first  vulcanised  in  small  pans  for  several 
hours  at  a  moderately  high  steam  pressure,  and  then  calendered  into  thick 
tapes,  suitable  for  feeding  into  the  forcing  machine. 

The  conductor,  bare,  or  insulated  with  the  paper  or  jute  separator,  is  fed 
through  the  forcing  machine,  and  covered  with  bitumen  to  the  necessary  thick- 
ness by  means  of  a  suitable  die. 

The  bitumen-covered  cable  is  immediately  passed  through  a  cooling  tank 
containing  cold  water,  and  then  lapped  with  bitumen-impregnated  tape. 

Three-core  solid  bitumen  cables,  largely  used  for  mining  work,  are  manu- 
factured with  a  triangular-shaped  centre  core  of  bitumen,  on  which  the  three 
bitumen  insulated  conductors  are  stranded,  the  whole  being  next  passed  through 
a  forcing  machine,  which  applies  the  outer  covering,  ribbed  internally  to  exactly 
fit  the  stranded  cores. 

For  bitumen-insulated  cables,  it  is  necessary  to  run  the  conductor  strand 
through  hot  bitumen  compound,  in  order  to  fill  up  the  interstices  and  prevent 
the  passage  of  any  water  down  the  conductor. 

Thickness  of  Bitumen.— (i)  As  dielectric.  The  thickness  of  bitumen  is 
generally  taken  as  150  to  200  per  cent,  of  the  corresponding  paper  thickness, 
with  100  mils  as  a  minimum.  When  a  paper  or  jute  separator  is  used,  its  radial 
thickness  is  usually  1  mm.  (40  mils),  this  thickness  being  quite  sufficient  for  all 
ordinary  cases. 


Digitized  by  CjOOQ IC 


THEIR  CONSTRUCTION  AND  COST. 


173 


\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

ll 

\ 

s 

if. 

\ 

^ 

\ 

SI 

s 


samaMniiN  m  N3niui8  jo  sssmnoiiu  iviowm 


Digitized  by  CjOOQ IC 


r 


174 


ELECTRIC  CABLES 


S  S  ±  £4 

'SaH9MI   Nl   NSNniia  iO    SS3NM9IN1  IVIOVU 


Digitized  by  CjOOQ IC 


THEIR  CONSTRUCTION  AND   COST.  175 

Curves  Nob.  10  and  11  give  the  tbiokneas  of  bitumen  for  various  diameters  of 
conductors,  according  to  tbe  average  practice. 

(ii)  As  waterproof  sheath.  The  thickness  of  bitumen  is  generally  taken  as 
150  to  200  per  cent,  of  the  corresponding  lead  thickness,  with  100  mils  as  a 
minimum. 

Weight  of  Bitvmen. — The  specific  gravity  of  bitumen  compound  varies 
between  1*20  and  1  '30 ;  the  value  1*25  being  a  safe  average. 

The  weight  of  bitumen  is,  therefore,  equal  to 

^  (D«  -  c  d^)  1  •  25  =  0-982  (D«  -  c  d2)  kilog.  per  km., 
4 

where 

D  =  diameter  over  the  bitumen  in  millimetres. 

d  =  diameter  over  the  conductor  in  millimetres. 

c  =  a  constant,  depending  upon  the  number  of  wires  in  the  conductor  strand  ; 

its  value  is  as  follows : — 

For    7-wire  strand         ....        0  =  0*8 

„    19    „        „  ....         0  =  0-85 

„    37    „        „  .         .         .         .        0  =  0*87 

„    61     „        „  ....         0  =  0*88 

„  above  61 o  =  0*90 

„  solid  conductor  .         .         .        c=l*00 

or  the  weight  of  bitumen  in  lb.  per  statute  mile  is  equal  to 
3-484  (D2-od2). 

If  the  conductor  be  provided  with  a  paper  separator,  then  the  weight  of 
bitumen  is  equal  to 

0*982  (D*  —  d^)  kilogrammes  per  kilometre, 

or  3*484  (D^  -  d^)  lb.  per  statute  mile, 

where  D  =  diameter  over  bitumen  in  millimetres 

d  =  diameter  over  the  paper  separator  in  millimetres. 

In  the  case  of  a  three-core  solid  bitumen  cable  the  weight  of  bitumen  is 
equal  to 

0*982  (D^  -  3-06  0  d^)  kilogrammes  per  kilometre, 

or  3  *  484  (D^  -  3  *  06  c  d^)  lb.  per  statute  mile, 

where  d  =  the  diameter  of  the  conductor  in  millimetres 

0  =  the  constant  depending  on  the  number  of  wires  in  the  con- 
ductor strand 
D  =  the  diameter  over  the  outside  insulating  bitumen  in  milli- 
metres. 
The  factor  3*06  allows  for  the  three  conductors  with  2  per  cent,  for  lay. 

The  price  of  bitumen  compound  for  cable  manufacture  varies  between  60/- 
and  80/-  per  100  kilogrammes,  or  27*2/-  and  36*3/-  per  100  lb. 

The  dielectric  constant  of  vulcanised  bitumen  compound  is  approximately 
3*8. 

The  specific  dielectric  resistance  of  vulcanised  bitumen  compound  varies 
between  200  x  10'^  and  100  X  10*^  megohms  per  c.c.  after  one  minute's  electri- 
fication at  60°  F. 

The  variation  of  the  dielectric  resistance  with  temperature  depends,  of  course, 
to  a  certain  extent,  on  the  composition  of  the  vulcanised  bitumen.  Table  No.  84 
gives  the  coefficients  for  a  standard  mixture  largely  used  for  insulating  cables. 
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Table  No.  84. — Temperature  Coeppioients  for  the  Dielectric  Resistance 
OP  Vulcanised  Bitumen. 


The  dielectric  resistance  at  60°  F.  is 

squal 

to  the  dielectric  resistance  at «°  F., 

multiplied  by  the  coefficient  for  IP  F. 

t°F. 

Coefficient 

iPY. 

Coefficient 

<°F. 

Coefficient 

<°F. 

Coefficient 

<°F. 

Coefficient  t°F. 

Coefficient 

40 

0-399 

51 

0^697 

62 

1085 

73 

1610 

84 

2-41 

95 

3-71 

41 

•425 

52 

•727 

63 

1^130 

74 

1675 

85 

2-50 

96 

3^87 

42 

•452 

53 

•755 

64 

1170 

75 

r740 

86 

2-59 

97 

4-03 

43 

•480 

54 

•787 

65 

r2io 

76 

1^810 

87 

2-70 

98 

4-21 

44 

•505 

55 

•822 

66 

1245 

77 

1-875 

88 

2-80 

99 

4^40 

45 

•530 

56 

•852 

67 

1-290 

78 

1-940 

89 

2-90 

100 

4-60 

46 

•557 

57 

•887 

68 

1335 

79 

2-015 

90 

3-03 

101 

4^82 

47 

•582 

58 

•922 

69 

1-380 

80 

2-090 

91 

3-15 

102 

504 

48 

•610 

59 

•960 

70 

1436 

81 

2-170 

92 

3-28 

103 

533 

49 

•635 

60 

1^000 

71 

1-485 

82 

2-250 

93 

3-42 

104 

5-74 

50 

•672 

61 

1044 

72 

1-550 

83 

2-330 

94 

3-59 

105 

6-05 

The  dielectric  strength  of  vulcanised  bitumen  is  approximately  14,000  volts 
per  mm. 


CHAPTER  VII. 

TAPES  AND  BRAIDS. 

CA)    Tapes. 

Width  and  Lay  of  Tape : — 
Let  d  =  mean  diameter  of  tape, 
i.e.     diameter      from 
centre  to  centre  of  tape 
W  =  width  of  tape 
w  =  width  of  overlap 
I  =  length  of  lay  of  tape 
Draw  A  B    to   represent   the 
circumference,  that  is  equal  to  ir  d ; 
and  construct  a  semicircle  on  A  B ; 
out  off  B  D  equal  in  length  to 
(W— M>)  and  join  A  D  and  produce. 
Draw  B  E  perpendicular  to  A  B, 
then  B  E  represents  the  length  of 
lay  of  the  tape  and  A  E  represents 
the  length  of  tape  necessary  to  cover  a  length  of  core  equal  to  B  E. 
From  the'figure : — 

g-p  =  ^^^  (B  E  =  Z  and  A  B  =  ird) 
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AB  (W  -  tr)  IT  d 


I  =  BD 

A  U 

W  =  w  + 


A  D        V(T d)«  -  (W  -  wy  /       1        _  _1^ 


and 


\/i+ 


(ird)^ 
Quantity  of  Tape  required : — 

Let  L    =  length  of  core  to  be  taped. 
T  2  =  length  of  tape  required. 
Ta  =  area  of  tape  required, 
other  symbols  as  above ;  then : — 


From  the  figure:— A  E  represents  the  length  of  tape  required  to  cover  core  of 
gth  B  E  (or  I),    Therefore  for  core  of  L  length  the  required  length  of  tape 


length  B  E  (or  I) 
will  be 


A  E  J   _  A  B.BE  Jj  __  V  d.l.\j    __  irdL 
~r  B  D  I  (W- w)  I     (W  -  w) 


or  direct :  area  of  core  to  be  covered  =  wdL,  effective  width  of  tape  =  (W-w). 
.  • .  length  of  tape  =  ^z:^ 

area  of  tape  required  =        ^ 

If  L  is  given  in  yards  and  d,  W  and  w  in  inches,  then 

area  of  tepe  required  =  J^^^^^-  square  yards. 

In  the  case  of  tape  with  half  overlap,  the  area  of  tape  required  becomes : 
^l^sq.  yards. 

Table  No.  85  gives  the  surface  of  cylindrical  cables  in  square  yards  per 
nautical  mile  (2029  yards).  .    ,      .,      ^  i.  j.       *      ,  *  _ 

The  area  of  tape  required  per  nautical  mile  of  core  of  diameter  (mean  tape 
diameter)  d  mm.  is  equal  to : 

6-971  d  square  yards  for  no  overlap. 

8133  d       „  „  „^thlap. 

>»  »»  I    » 

»  »  I    »» 

»  »  I    >' 

»»  »>  5     » 

The  area  of  tape  required  per  kilometre  of  core  of  mean  diameter  d  mm. 
(i.e.  diameter  over  core  plus  one  layer  of  tape)  is  equal  to: 

3  •  141  d  square  metres        . .         . .         . .  tor  no  overlap. 

3-665d       „  „  „fhlap. 

3-770(2       „  „  >»  I    »» 

n  »»  I    »» 


8-366  d 

8-714  d 

9-295  d 

10-458  d 

13-942  d 


3-927  d 
4-189  d 

4-713  d       „  M  »^ 

6-283  d        „  „  »»  3 
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Table  No.  85.— Subpaci 

OF  A  Cable. 

Diameter 

in.-^ 

Square  Yards 
per  Nautical  Mile 

'rar 

Diameter 

Square  Yards 
per  Nautical  Mile 

mm. 

n. 

in. 

0 

5     0 

0197 

3 

4855 

25 

5 

1-0039 

177 

76 

1 

0 

0394 

6 

9711 

26 

0 

1-0236 

181 

25 

1 

5 

0591 

10 

456 

26 

5 

10433 

184 

73 

2 

0 

0787 

13 

942 

27 

0 

1-0630 

188 

39 

2 

5 

0984 

17 

428 

■  37 

5 

1-0827 

191 

71 

3 

0 

1181 

20 

913 

■  28 

0 

1-1024 

195 

19 

3 

5 

1378 

24 

399 

28 

5 

1-1221 

198 

68 

4 

0 

1575 

27 

884 

29 

0 

1-1417 

202 

16 

4 

5 

1772 

31 

370 

29 

5 

11614 

205 

65 

5 

0 

1908 

34 

856 

30 

0 

1-1811 

209 

13 

5 

5   ' 

2165 

38 

841 

30 

5 

1-2008 

212 

62 

6 

0 

2362 

41 

827 

31 

0 

1-2203 

216 

11 

6 

5 

2559 

45 

312 

31 

5 

1-2402 

219 

59 

7 

0 

2756 

48 

798 

32 

0 

1-2599 

223 

08 

7 

5 

2953 

52 

283 

32 

5 

1-2795 

226 

56 

8 

0 

3150 

55 

769 

33 

0 

1-2992 

230 

05 

8 

5 

3346 

59 

255 

33 

5 

1-3189 

233 

53 

9 

0 

3543 

62 

740 

34 

0 

1-3386 

237 

02 

9 

5 

3740 

66 

226 

34 

5 

1-8583 

240 

50 

10 

0 

3937 

69 

711 

85 

0 

1-3780 

243 

99 

10 

5 

4134 

73 

197 

35 

5 

1-3977 

247 

48 

11 

0 

4331 

76 

683 

36 

0 

1-4173 

250 

96 

11 

5 

4528 

80 

168 

36 

5 

1-4370 

254 

45 

12 

^ 

4724 

83 

654 

37 

0 

1-4567 

257 

93 

12 

5 

4921 

87 

139 

37 

5 

1-4764 

261 

42 

13 

0 

5118 

90 

625 

38 

0 

1-4961 

264 

90 

13 

5 

5315 

94 

110 

38 

5 

1-5158 

268 

39 

14 

^       1 

5512 

97 

596 

39 

0 

1-5355 

271 

87 

14 

5  ! 

5709 

101 

08 

39 

5 

1-5551 

275 

36 

15 

0 

5906 

104 

57 

40 

0 

1-5748 

278 

85 

15 

5 

6102 

108 

05 

40 

5 

1-5948 

282 

33 

16 

0 

6299 

111 

54 

41 

0 

1-6142 

285 

82 

16 

5 

6496 

115 

02 

41 

5 

1-6339 

289 

30 

17 

0 

6693 

118 

51 

42 

0 

1-6536 

292 

79 

17 

5 

6890 

121 

99 

42 

5 

1-6733 

296 

27 

18 

0 

7087 

125 

48 

43 

0 

1-6929 

299 

76 

18 

5 

7284 

128 

97 

43 

5 

1-7126 

303 

24 

19 

0 

7480 

132 

46 

44 

0 

1-7323 

306 

73 

19 

5 

7677 

135 

94 

44 

5 

1-7520 

310 

22 

20- 

0 

7874 

139 

42 

45 

0 

1-7717 

313 

70 

20 

5 

8071 

142 

91 

45 

5 

1-7914 

317 

19 

21 

0 

8268 

146 

39 

46 

0 

1-8111 

320 

67 

21 

5 

8465 

149 

88 

46 

5 

1-8307 

324 

16 

22 

0 

8661 

153 

36 

47 

0 

1-8504 

327 

64 

22 

5 

8858 

156 

85 

47 

6 

1-8701 

331 

13 

23 

0 

9055 

160 

34 

48 

0 

1-8898 

334 

61 

23 

5 

9252 

163 

82 

48 

5 

1-9095 

338 

10 

24 

0 

9449 

167 

31 

49 

0 

1-9292 

341 

59 

24 

5 

9646 

170 

79 

49 

5 

1-9488 

345 

07 

25-0   j 

9843 

174-28 

50-0 

1-9685 

348-56 
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Table  No.  85. — Strpacb  of  a  Cablb— continued. 


Diameter 

Square  Yards 
per  Nautical  Mile 

Diameter 

Square  Yards 
per  Nautical  Mile 

mm.~^ 

in. 

mm. 

in. 

50-5 

1 

9882 

352-04 

75-5 

2-9725 

526-32 

510 

2 

0079 

355-53 

76-0 

2-9922 

529-81 

51-5 

2 

0276 

359-01 

76-5 

3-0119 

533-29 

520 

2 

0473 

362-50 

77-0 

3-0315 

536-78 

52-5 

2 

0670 

365-98 

77-5 

3-0512 

540-26 

530 

2 

0866 

369-47 

78-0 

3-0709 

543-75 

53-5 

2 

1063 

372-96 

78-5 

3-0906 

547-24 

540 

2 

1260 

376-44 

79-0 

3-1103 

550-72 

54-5 

2 

1457 

379-93 

79-5 

3-1300 

554-21 

550 

2 

1654 

383-41 

80-0 

3  1497 

557-69 

55-5 

2 

1851 

386-90 

80-5 

3-1693 

561-18 

560 

2 

2048 

390-38 

81-0 

3-1890 

564-66 

56-5 

2 

2244 

393-87 

81-5 

3-2087 

568-15 

570 

2 

2441 

397-35 

82-0 

3-2284 

571-63 

57-5 

2 

2638 

400-84 

82-5 

3-2481 

575  12 

580 

2 

2835 

404-33 

83-0 

3-2678 

578-60 

58-5 

2 

3032 

407-81 

83-5 

3-2875 

582  09 

59-0 

2 

3229 

411-30 

84-0 

3-3071 

585-58 

59-5 

2 

3426 

414-78 

84-5 

3-3268 

589-06 

60-0 

2 

3622 

418-27 

85-0 

3-3465 

592-55 

60-5 

2 

3819 

421-75 

85-5 

3-3662 

596-03 

610 

2 

4016 

425-24 

86-0 

3-3859 

599-52 

61-5 

2 

4213 

428-73 

86-5 

3-4056 

603-00 

62-0 

2 

4410 

432-21 

87-0 

3-4253 

606-49 

62-5 

2 

4607 

435-70 

87-5 

3-4449 

609-98 

63-0 

2 

4804 

439-18 

88-0 

3-4646 

613-46 

63-5 

2 

5000 

442-67 

88-5 

3-4843 

616-95 

64-0 

2 

5197 

446-15 

89-0 

3-5040 

620-43 

64-5 

2 

5394 

449-64 

89-5 

3-5237 

623-92 

65-0 

2 

5591 

453- 12 

90-0 

3-5434 

627-40 

65-5 

2 

5788 

456-61 

90-5 

3-5631 

630-89 

66-0 

2 

5985 

460-10 

91-0 

3-5827 

634-37 

66-5 

2 

6182 

463-58 

91-5 

3-6024 

637-81 

67-0 

2 

6378 

467-07 

92-0 

3-6221 

641-37 

67-5 

2 

6575 

470-55 

92-5 

3-6418 

644-83 

68-0 

2 

6772 

474-04 

93-0 

3-6615 

648-32 

68-5 

2 

6969 

477-52 

93-5 

3-6812 

651-80 

69-0 

2 

7166 

481-01 

94-0 

3-7008 

655-29 

69-5 

2 

7363 

484-50 

94-5 

3-7205 

658-77 

700 

2 

7559 

487-98 

95-0 

3-7402 

662-26 

70-5 

2 

7756 

491-47 

95-5 

3-7599 

665-74 

71-0 

2 

7953 

494-95 

96-0 

3-7796 

669-23 

71-5 

2 

8150 

498-44 

96-5 

3-7993 

672-72 

720 

2 

8347 

501-92 

97-0 

3-8190 

676-20 

72-5 

2 

8544 

505-41 

97-5 

3-8386 

679-69 

73-0 

2 

8741 

508-89 

98-0 

3-8583 

683-17 

73-5 

2 

8937 

512-38 

98-5 

3-B780 

686-66 

74-0 

2 

9134 

515-86 

99-0 

3-8977 

690-14 

74-5 

2 

9331 

519-35 

99-5 

3-9144 

693-63 

750 

2-9528 

522-84 
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Bubber  Saturated  Tape. — India-rubber  cablea  are  generally  taped  with  rubber 
saturated  tape,  which  weighs  approximately  0*36  lb.  per  square   yard;   its 
thickness  is  0*8  mm.  (11*8  mils).    One-fifth  overlap  is  usually  adopted,  which 
gives  for  the  area  of  tape  required  for  any  core : — 
(Mean  tape  diameter  in  mm.)  8*7 14  =  square  yards  per  nautical  mile  of  core. 
The  weight  of  the  tape  will  therefore  be : — 
(Mean  tape  diameter  in  mm.)  8*714  x  0*86  =  lb.  per  nautical  mile  of  core. 

But  (8*714  X  0*36)  =  3*137,  or  approximately  equal  to  v,  therefore  the 
number  of  lb.  of  tape  required  per  nautical  mile  of  core  is  approximately  equal 
to  the  circumference  of  the  core  in  millimetres  corresponding  to  the  mean  tape 
diameter. 

Table  No.  86  gives  the  circumference  of  circles  of  various  diameters. 

Again,  if  d  be  the  mean  tape  diameter  of  any- core  in  millimetres  (that  is, 
equal  to  the  diameter  of  the  core,  plus  0*3  mm.  for  one  layer  of  tape),  then  the 
number  of  square  metres  required  to  cover  1  kilometre  of  core  will  be 

"'"''\m"^m-^  +  ith  oyerlap  =  (3-1416  +  0-7854)d 

=  3*927  (?, 
or,  roundly,  4  d. 

The  weight  of  the  tape  being  approximately  0  *  2  kilogrammes  per  square 
metre,  therefore  the  weight  of  tape  required  in  kilogrammes  per  kilometre  is 
equal  to  0*8  d 
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The  prioe  of  such  rubber  saturated  tape  is  approximately  1 '  5«.  per  lb.,  or 
S'Ss.  per  kilogramme. 

If  the  taped  core  is  run  through  ozokerit  compound,  the  weight  of  compound 
taken  up  by  the  tape  is  equal  to : 

0  *  1     (circumference  of  core  in  mm.)  =  kilogrammes  per  kilometre, 
or         1  *  115  (diameter  of  core  in  mm.)  =  lb.  per  statute  mile, 

or  1  *  285  (diameter  of  core  in  mm.)  =  lb.  per  nautical  mile. 

The  ozokerit  compound  consists  of  3  parts  of  ozokerit  (specific  gravity  0*95, 
melting-point  140**-170°  F.,  price  588.  per  100  kilogrammes)  to  1  part  of  Stock- 
holm tar  (specific  gravity  1  '015,  price  2l8.  per  100  kilogrammes),  the  Stockholm 
tar  haying  been  previously  boiled  for  four  to  five  hours.  The  price  of  the 
compound  is  approximately  498.  per  100  kilogrammes,  or  228.  Zd,  per  100  lb. 

Ozokerit  Tape. — The  tape  is  first  tanned  and  then  saturated  with  the  above 
described  compound. 

It  is  generally  applied  to  india-rubber  cores  with  one-fifth  overlap,  and 
therefore  the  tape  required  is  : 

(mean  diameter  in  millimetres)  4  =  square  metres  per  kilometre. 

The  tape  usually  has  a  thickness  of  0  *  35  mm.  (14  mils),  and  weighs 
0*25  kilogramme  per  square  metre;  therefore,  the  weight  of  tape  required  in 
kilogrammes  per  kilometre  is  equal  to  the  mean  diameter  of  the  taped  core  in 
millimetres.  The  price  of  the  tape  is  approximately  0*58.  per  square  metre. 
A  heavier  tape  is  sometimes  used,  having  a  thickness  of  0*5  mm.  (20  mils), 
which  weighs  0*175  kilogramme  per  square  metre  and  takes  up  0*23G  kilo- 
gramme of  ozokerit  compound  per  square  metre.  The  weight  required  in 
kilogrammes  per  kilometre  is  given  by 

(mean  tape  diameter  in  millimetres)  1*6. 

The  cost  of  tape  and  ozokerit  compound  is  approximately  0  •  58.  per  square 
metre. 

Gutta-percha  core  is  generally  taped  with  cotton  tape,  with  an  overlap  of 
one-fifth  the  width.    The  tape  required  per  nautical  mile  is  given  by 

8*714  (mean  diameter  in  millimetres)  =  square  yards  of  tape, 
or      4      „  „        „  „  =  square  metres  of  tape  per  kilometre. 

The  tape  weighs  0*3  lb.  per  square  yard,  and  its  thickness  is  0*3  mm. 
(12  mils). 

If  the  tape  is  tarred  the  thickness  is  increased  to  0*5  mm.  (20  mils),  and  the 
weight  of  tar  on  the  tape  is  0*4  lb.  per  square  yard. 

Dry  core  telephone  cables  are  generally  taped  under  the  lead  sheath  with 
one  layer  of  cotton  tape  applied  with  an  overlap  of  one-fifth  the  width.  If  d 
is  the  diameter  over  the  laid-up  pairs,  plus  0*3  mm.  for  one  layer  of  tape, 
then  4  d  =  square  metres  of  tape  required  per  kilometre,  1*1  d  —  square  yards 
of  tape  required  per  statute  mile,  0'%d  =  weight  of  tape  required  in  kilogrammes 
per  kilometre,  2  •  84  (Z  =  weight  of  tape  required  in  lb.  per  statute  mile.  The 
price  of  such  cotton  tape  is  approximately  l8.  per  square  metre,  or  58.  per  kilo- 
gramme, or  2  *  38.  per  lb. 

Bitumen  Cables. — Various  tapes  are  used,  such  as : 

/Weight  per  square  metro         .     0*5  kilogramme. 
„        „        „       yard.         .     0  922  lb. 
Bitumen  tape  A.  4  Thickness  of  tape  .         .         .0*5  mm.  (20  mils). 
Price  per  kilogramme,  about    .     1  *  658. 
Price  per  lb.,  about         .         .     0*758. 
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Bitumen  tapo  B. 


Weight  per  square  metre 
„       „     yard . 
Thickness  of  tape  . 
Price  per  kilogramme,  about 
Price  per  lb.,  about 


0*235  kilogramme. 

0-433  lb. 

0-4  mm.  (16  mils). 

2-3#. 

10«. 


Table  No.  87.— Copper  Tape.    0-25  mm.  thick  (10  mils). 

The  price  of  copper  tape  is  equal  to  the  basis  price  (see  page  92),  plus  the 
following  "  extra  "  price : — 


Width  of  Tape 


100    to    80 
79  60 

59 

39-9 
29-9 
24-9 
19-9 
14-9 
9-9 


40 
30 
25 
20 
15 
10 
5 


394  to  316 
311      236 


232 
157 
117 

98 
78 
bS 
38 


158 
118 
99 
79 
59 
39 
20 


Extra  Price 


Shillings 
per  100  kil(^. 


22-0 
23-5 
25-0 
27-0 
31-0 
36-0 
400 
460 
66-0 


Pence  per  lb. 


2 

28 

36 

47 

68 

96 

17 

5 

6 


(B)    Braids. 

The  usual  sizes  of  braiding  machines  are : — 

16  bobbin,  which  run  at  approximately  50  revolutions  per  minute 
20  „  „  ),  30  „  „ 

24  „  „  „  20 

48  >»  >»  »  10  „  „ 

The  usual  braiding  materials  are  cotton,  jute,  hemp,  and  asbestos  yam ; 
cotton  being  used  for  small  size  cables,  jute  and  hemp  for  the  large  size  cables, 
and  asbestos  yarn  for  fire-resisting  cables. 

Cables  requiring  a  flexible  armour  are  sometimes  braided  with  steel  wires, 
phosphor  bronze  wires,  or  raw  hide  strips. 

The  angle  of  lay  of  the  braiding  varies  between  50°  and  35°,  according  to 
the  size  of  the  cable  or  special  requirements.  Curve  No.  12  gives  lay  angles  of 
50°,  45°,  40°,  and  35°,  from  which  the  length  of  cable  braided  per  revolution  of 
the  machine  can  be  read  off. 

Cotton  Braid. — Cotton  is  measured  by  the  following  scale  : — 

54  in.  =      1  thread. 
4,320  in.  =    80  threads  =  1  lea. 
30,240  in.  =  560  threads  =  7  leas  =  1  hank  =  840  yards. 

All  hanks  of  cotton  measure  840  yards  in  length,  and  the  number  of  hanks 
of  any  cotton  that  weigh  1  lb.  determines  the  size  of  that  cotton,  and  is  known 
as  the  "  coimt "  of  the  cotton,  thus : — 
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1  lb.  =  20  X  840  yards  =  20  hanks  of  20*s  count  cotton. 
1  lb.  =  40  X  840  yards  =  40  hanks  of  40's  count  cotton. 
1  lb.  =  20  X  840  yards  =  20  hanks  of  40/2  double  cotton. 
A  spindle  of  cotton  =  18  hanks  =  15,120  yards. 


aHIHpVM  JO    N0lim0A3d    Hid    QBtlSAOD  SHOO  dO    H19N31 
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Table  No.  88  shows  the  weight  of  yarious  cottons. 

Table  No.  88. — Weight  op  Cotton. 


Single  Cotton 

Number  of  Yards 

Doubled  Cotton 

Number  of  Yards 

Counts 

per  lb. 

Counts 

per  lb. 

6 

5040 

6/2 

2520    . 

8 

6720 

8/2 

3360 

12 

10080 

12/2 

5040 

16 

13440 

16/2 

6720 

20 

16800 

20/2 

8400 

30 

25200 

30/2 

12600 

40 

33600 

40/2 

16800 

60 

50400 

60/2 

25200 

A  braiding  of  30/2  cotton  increases  the  diameter  of  the  cable  by  0*75  mm. 
(30  mils),  and 

one  braiding  of  20/2  cotton  increases  the  diameter  by  1*0  mm.  (39  mils) 

„        „        16/2  „  „  „  1-1     „    (43    „  ) 

„        „        12/2  „  „  „  1-2    .,    (47    „  ) 

„.       „  8/2  „       .       „  „  1-4    „    (55    „  ) 

The  weight  of  cotton  braid  is  approximately  equal  to 

(sectional  area  of  braid  in  square  mm.)  0  *  55  =  kilogramme  per  kilometre. 

If  the  diameter  under  and  over  the  braid  be  d  and  D  mm.  respectively,  then 
the  weight  of  cotton  in  kilogrammes  per  kilometre  is  given  by 

0-432  (D2  -  d^), 
or  the  weight  of  cotton  in  lb.  per  statute  mile  is  given  by 

1-53  (D^-d^). 
If  the  diameter  d  and  D  be  expressed  in  mils,  then  the  weight  of  cotton  in 
lb.  per  statute  mile  is  given  by 

990    * 
The  price  of  braiding  cotton  varies  from  time  to  time ;  it  is  quoted  in  various 
weekly  journals. 

Cotton  braid  soaks  up  130  per  cent,  of  its  weight  of  cable-wax  compound 
(black),  or  125  per  cent,  of  its  weight  of  ceresine  compound  (red). 

The  black  wax  compound  for  finishing  off  cotton-braided  cables  is  usually 
composed  of  hard  black  wax  and  soft  black  wax  in  varying  proportions  according 
to  their  hardness :  the  price  of  the  compound  is  approximately  28/-  per  100  lb., 
or  61  '7/-  per  100  kilogrammes. 

The  red  wax  compound  is  usually  composed  of  ceresine  wax,  half-white  wax 
and  cable  crimson  (dye),  and  costs  approximately  37 '8/-  per  100  lb.,  or  S3'3/- 
per  100  kilogrammes. 
Jute  Braid : — 

A  braiding  of   8  oz.  jute  increases  the  diameter  by  1  '6  mm. 
„  „       16  oz.  „  „  „  20    „ 

21b.  „  „  „  3-0    „ 

«  »         41b.  ,,  „  „  4-0    „ 
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The  weight  of  jute  braid  is  approxinaately  equal  to 

0*43  (D*  —  (P)  kilogrammes  per  kilometre 

where  D  and  d  are  the  diameters  in  millimetres  over  and  under  the  braid 
respectively ;  or  the  weight  in  lb.  per  statute  mile  is  equal  to 

If  the  diameters  D  and  d  are  expressed  in  mils,  then  the  weight  of  jute  in 
lb.  per  statute  mile  is  equal  to 

I)«-d« 

990  "  * 

The  jute  braid  is  generally  run  through  Stockholm  tar  and  finished  off  with 
the  wax  compound  (ozokerit),  as  used  for  cotton-braided  cables ;  the  weight  of 
the  tar  soaked  up  is  approximately  equal  to  80  per  cent,  of  the  jute  weight ;  the 
weight  of  the  compound  is  also  approximately  80  per  cent,  of  the  ^'ute  weight. 

The  price  of  jute  yam  varies  between  40/-  and  66/-  per  100  kilogrammes,  or 
18-2/-  and  30/-  per  100  lb. 

The  price  of  Stockholm  tar  is  approximately  8/-  per  100  lb.,  or  17*7/-  per 
100  kilogrammes. 

The  price  of  the  wax  compound  is  approximately  28/-  per  100  lb.,  or  61*7/- 
per  100  kilogrammes. 

Jute  braiding  is  sometimes  impregnated  with  a  fire-resisting  compoimd 
consisting  of  50  per  cent,  of  magnesium  oxide,  25  per  cent,  of  magnesium 
chloride  and  25  per  cent,  of  water ;  costing,  approximately,  12/-  per  100  kilo- 
grammes, or  5 -45/-  per  1001b.  The  amount  of  such  compound  taken  up  is 
approximately  200  per  cent,  of  the  weight  of  the  jute  braid. 

The  tensile  strength  of  jute  yam  is  approximately  4  lb.  per  1  lb.  weight  per 
nautical  mile,  that  is  to  say  a  yam  weighing  2  lb.  per  nautical  mile  (known  as 
2  lb.  yam),  should  have  a  tensile  strength  of  8  lb. 

Hemp  Braids. — Some  engineers  prefer  hemp  braid  for  the  larger  cables,  due 
to  the  fact  that  its  tensile  strength  is  much  greater  than  that  of  jute ;  thus 
Italian  hemp  has  a  tensile  strength  of  about  10  to  12  lb.  per  lb.  of  weight  per 
nautical  mile,  Eussian  hemp  a  strength  of  8  lb.  per  lb.  of  weight,  whilst  jute  has 
a  strength  of  only  4  lb.  per  lb.  of  weight.  Gare  must  be  taken  in  selecting  hemp, 
for  experience  has  shown  that  Russian  hemp  rots  very  quickly  in  water,  damp 
ground,  and  similar  positions. 

Table  No.  89  gives  the  details  of  the  various  hemp  braids  used. 
Table  No.  89.— Hemp  Bbaids. 


Diameter  of  core 
in  mils  =  d 


40  to  200       . 
200  „  1016     . 
1016  and  larger 
Special  cables 


Weight  of  Hemp 

in  lb. 
per  statute  mile. 


0-091  id  +  20) 
0'U15(d  +  30-5) 
0-185    ((2  +  43-2) 
0-296    (d  +  70) 
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The  price  of  hemp  yarns  is  approximately  as  follows : — 

per  100  lb.  per  100  kilog. 

4  oz 80/-  . .         176/- 

8  oz 58/-  . .         128/- 

16  oz 56/-  . .         123/- 

Hemp-braided  cables  are  usually  run  through  Stockholm  tar,  and  finished 
off  with  ozokerit  wax  compound.  The  weight  of  the  tar  is  approximately  equal 
to  80  per  cent,  of  the  weight  of  hemp,  and  the  cost  of  the  tar  is  approximately 
8/-  per  100  lb.,  or  17*7/-  per  100  kilogrammes.  The  weight  of  the  wax 
compound  is  also  80  per  cent,  of  the  weight  of  hemp  and  costs  28/-  per  100  lb., 
or  61*7/-  per  100  kilogrammes. 

Asbestos  Braid. 


Table  No.  90  gives  the  details  of  asbestos  threads  used  for  braiding ; 
60/2  thread  being  most  extensively  used. 

Table  No.  90. — Details  op  Asbestos  Braid. 


the 


Increase  of 
Size  of  I     DiAmeter  for 

asbestos  thread  one  braid 


60/2 
40/2 

20/2 


2  mm. 


i 


Approximate  Price  in  shillings 
per  kilog. 


7-5 
60 
2-75 


per  lb. 


3-4 
2-7 
1-25 


The  weight  of  asbestos  thread  braid  is  equal  to 

J  (D^  —  d^)  0  •  84  =  kilogrammes  per  kilometre 

or  0*66  (D^  ^  cP)  =  kilogrammes  per  kilometre 

or  2-34  (D^  -  d^)  =  lb.  per  statute  mile 

where  D  and  d  are  the  diameters  over  and  under  the  braid  respectively,  in 
millimetres. 

The  braid  is  generally  run  through  an  asbestos  compound  consisting  of  equal 
parts  of  asbestos,  magnesium  superoxide  and  waterglass  (silicate  of  soda), 
which  costs  approximately  40/-  per  100  kilogrammes,  or  18/-  per  100  lb.  The 
braid  soaks  up  approximately  230  per  cent  of  its  weight  of  the  asbestos 
compound. 


Digitized  by  CjOOQ IC 


THEIE  CONSTRUCTION  AND  COST. 


191 


CHAPTER  VIII. 


LEAD  SHEATH. 


All  cables  insulated  with  hygroscopic  material,  such  as  p^aper  or  jute,  must  be 
provided  with  a  continuous  sheath  of  metallic  or  waterproof  material.  Rubber 
cables,  for  use  in  damp  and  exposed  positions,  are  also  generally  similarly 
sheathed.  The  only  materials  which  -are  commercially  employed  for  this  purpose 
are  lead  and  vulcanised  bitumen. 
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Lead  has  a  speoifio  gravity  of  11*37  and  a  tensile  strength  of  1*26  kilo- 
gramme per  square  millimetre  (=  1792  lb.  per  square  inch). 

Lead  weighs  30,000  lb.  per  square  inch  section  per  nautical  mile,  or 
23,560  lb.  per  circular  inch  section  per  nautical  mile. 

The  melting-point  of  lead  is  326°  G.  (619^  F.),  and  it  should  be  applied  to 
cable  at  a  temperature  somewhat  below  315°  0.  (599°  F.)  by  means  of  a 
hydraulic  press.  For  electric  light  and  power  cables  pure  new  lead  is  generally 
used,  but  in  the  case  of  air-space  telephone  cables  the  lead  is  generally 
hardened  by  the  addition  of  from  2  to  3  per  cent,  of  tin,  to  insure  against  the 
sheath  losing  its  circular  section,  and  thus,  diminishing  the  air-space  inclosed,  on 
which. depends  the  electrostatic  capacity  of  the  cable. 

Tin  has  a  specific  gravity  of  7*29  and  melting-point  at  228°  0.  (442°  F.). 

Owing  to  the  contraction  of  the  lead  in  passing  through  the  lead-press  die, 
an  allowance  must  be  made  in  order  to  obtain  a  given  thickness  of  leaid  sheath. 
Curve  No.  13  gives  the  diameter  of  the  lead-press  die  necessary  to  obtain  various 
outside  diameters  of  lead  sheathing. 

The  maximum  diameter  of  cable  which  can  be  commercially  lead-sheathed 
with  the  present  practice  is  from  85  to  95  mm.  (3  •  35  to  3  *  54  inches),  owing  to 
the  short  manufacturing  length  and  the  size  of  the  cable  drum. 

Lead  sheath  for  telephone  cable  is  often  specified  to  withstand  an  internal 
air  pressure  of  from  2  to  5  atmospheres  (29  to  75  lb.  per  square  inch)  for  a 
period  of  from  2  to  24  hours ;  telephone  cables  immediately  after  leaving  the 
lead  press,  and  before  being  drummed,  should  be  passed  through  a  trough  of 
cold  water,  so  that  at  least  6  feet  of  their  length  is  always  submerged. 

Tables  Nos.  91,  92,  and  93  show  the  thickness  of  the  1^  sheath  as 
recommended  by  the  Engineering  Standards  Committee.  A  variation  of 
10  per  cent,  in  the  thickness  below  the  standard  is  allowed,  but  the  average 
thickness  must  at  least  equal  that  specified.  In  the  case  of  "between"  sizes 
the  thickness  should  be  as  that  of  the  next  larger  size ;  also,  for  other  working 
pressures  the  thickness  to  be  the  same  as  for  the  next  higher  voltage. 


Table  No.  91. — Thioknebb  op  Lead  Sheath  pob  Btjbbeb  Cables  fob 

Intebnal  Wibinq  up  to  330  Volts. 

(As  recommended  by  the  Engineering  Standards  Committee.) 


Conductor 

Conductor  Section 

Lead  Thickness 

Conductor 
L.W.G. 

Conductor  Section 

Lead  Thickness 

L.W.G. 

sq.  in. 
0-001809 

sq.  mm. 

mils 

mm. 

sq.  in. 

sq.  mm. 

mils 

mm. 

1/18 

1-167 

81 

0-79 

19/18 

0-03374 

21-77 

43 

1^09 

3/22 

•001811 

1-168 

31 

0-79 

7/14 

•03459 

22  32 

48 

109 

1/17 

•002463 

1^589 

81 

0-79 

7/^095" 

•04878 

31-47 

45 

114 

3/20 

•002994 

1^931 

33 

0-84 

19/- 058" 

•04962 

31-78 

46 

117 

1/16 

•003217 

2^075 

32 

0-81 

19/16 

•05998     38-70 

47 

1^19 

1/15 

•004071 

2-627 

32 

0-81 

19/14 

•09372     60-47 

52 

1-32 

7/22 

•004237 

2-734 

33 

0-84 

19/ -082" 

•09847 

63-53 

53 

1-35 

1/14 

•005026 

3-243 

33 

0-84 

37/16 

•1167 

75-32 

55 

1-40 

3/18 

•005322 

3  434 

84 

0-86 

19/^092" 

•1239 

79-97 

56 

1-42 

7/20 

•007005 

4-519 

35 

0-89 

19/ • 101" 

•1494 

96-38 

59 

1-50 

7/18 

•01245 

8-036 

37 

0-94 

37/15 

•1478 

95-33 

58 

1-47 

19/20 

•01898 

12-24 

39 

0-99 

19/12 

-1584 

102-2 

59 

150 

7/16 

•02214 

14^28 

40 

1-02 

37/14 

•1824 

117-7 

62 

1^57 
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Table  No.  93. — Lead 
(As  recommended  by  the 


Section 

Low  Tension  Cables 

For  2200  Volt  Pressure 

For  3300 

of 

Conductor 

Single 

Concentric 

Twin  or 
3  Core 

Single 

Concentric 

Twin  or 
score 

Single 

; 

- 

S; 

mm. 

mUs 

mm. 

mils 

mm. 

mils 

mm. 

mils  j  mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

0-025 

16 

70 

1^78 

80 

2^03 

80 

203 

! 
70  1-78 

1 

80 

203 

90 

2-29 

70 

1-78 

•05 

32 

70 

1-78 

80 

203 

90 

2  29 

70   1^78 

90   2-29 

100 

2  •54 

80 

2^03 

•075 

48 

70 

1^78 

90 

2-29 

100 

2-54 

80   2^03 

90   2-29 

110 

2-79 

80 

2^03 

•10 

64^5 

80 

2^03 

90 

2-29 

110 

2-79 

80  2^03 

100 

2-54 

120 

305 

80 

2-03 

•125 

80^6 

80 

203 

100 

2-54 

110 

2-79 

80   2^03 

100 

254 

120 

305 

90 

2-29 

•150 

97 

80 

2^03 

100 

2-54 

120 

3-05 

90   2^29 

110 

2^79 

130 

3^30 

90 

2-29 

•20 

129 

90 

2-29 

110 

2-79 

130 

3-30 

90 

2^29 

110 

2^79 

130 

3-30 

90 

2-29 

•25 

161 

90 

2-29 

no 

2-79 

130 

3^30 

90 

2^29 

120 

3^05 

140 

3-56 

100 

254 

•30 

193 

90 

2-29 

120 

3-05 

140 

3^56 

•  . 

.. 

•85 

226 

100 

2-54 

120 

3^05 

150 

381 

•. 

•• 

•40 

258 

100 

2^54 

130 

3-30 

160 

4-06 

•• 

•• 

•50 

323 

110 

2^79 

140 

3^56 

170 

4^32 

.. 

•• 

•60 

387 

110 

2-79 

140 

3-56 

.. 

•• 

•70 

451 

120 

3^05 

150 

3-81 

.. 

•• 

•• 

•• 

•75 

484 

120 

3^05 

150 

3^81 

.. 

•• 

•80 

516 

120 

3^05 

160 

4^06 

" 

•90 

581 

120 

3^05 

160 

4^06 

.. 

- 

10 

645 

130 

3  •SO  170 

4-32 

., 

•• 

•• 
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Thickness  fob  Rubber  Cables. 
Engineering  Standards  Committee.) 


Volt  Pressure 

For  6600  Volt  Pressure 

F 
SIi 

or  ll»000  Volt  Pressure 

Section 

Con- 
centric 

Twin  or 
score 

Single 

Con- 
centiic 

Twin  or 
3  Core 

igle 

Con- 
centric 

Twin  or 
3  Core 

Condnctoi 

mils 

mm. 

mils 

mm. 

mils 

mm. 

mils  mm.  mils 

1 

mm. 

mils 

mm. 

mils  mm. 

mils  mm. 

??; 

sq. 
mm. 

80 

2  03 100 

2-54 

80 

2-03 

!      1 

90,2-29110 

I         1 

2-79 

90 

2-29 

1002  54 

1203-05 

0 

025 

16 

90 

2-29110 

1 

2-79 

80 

2-03 

100 

2-54120 

3-05 

90 

2-29 

1002-54 

130 

3-30 

05 

32 

100 

2-54110 

2-79 

90 

2-29 

100 

2-54130 

3-30 

100 

2-54 

1102-79 

140 

3-56 

075 

48 

100 

2-54120 

3-05 

90 

2  20 

no 

2-79130 

3-30 

100 

2-54 

110 

2-79 

150 

3-81 

10 

64-5 

100 

2-54120 

305 

90 

2-29 

no 

2-79140 

j 

3-56 

100 

2-54 

120 

3-05 

150 

3-81 

125 

80-6 

110 

2-79 

130 

3-30 

100 

2-54 

120 

3-05140 

3-56 

100 

2-54 

120 

305 

160 

4-06 

150 

97 

110 

2-79 

140 

3-56 

100 

2-54 

120 

3-05 

150 

3-81 

110 

2-79 

130 

3-30 

170 

4-32 

20 

129 

120 

3-05 

140 

•• 

3-56 

100 

2-54 

130 

3-30 

160 

4-06 

110 

2-79 

130 

3-30 

170 

4-82 

25 
30 
35 
40 
50 
60 

161 
193 
226 
258 
323 
387 

"   i  " 

.. 

70 

451 

,. 

1  ** 

.. 

., 

** 

.. 

.. 

75 

484 

,, 

.. 

.. 

1 

80 

516 

^^ 

90 

581 

•• 

•• 

•• 

'* 

•• 

" 

•• 

..      .. 

1 

0 

645 
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The  thicknesses  of  lead  sheath  recommended  by  various  institutions  are  given 
in  Tables  Nos.  94,  95,  and  96. 

Table  No.  97  gives  the  thickness  of  lead  sheath  generally  applied  to  tele- 
phone cables  by  English  manufacturers. 

The  thicknesses  of  lead  sheath  generally  adopted  by  Continental  cable 
manufacturers  are  given  in  Tables  Nos.  98,  99,  100,  101, 102,  and  103,  for  paper 
insulated,  jute  insulated,  rubber  insulated,  paper  and  air  space  telephone,  and 
jute  telegraph  cables. 

Curve  No.  14  shows  the  thickness  of  lead  sheath  for  paper  and  rubber  cables 
adopted  by  various  Continental  manufacturers. 


Table  No.  94. — Thickness  op  Lead  for  Paper  or  Jute  Insulated  Cables 
UP  TO  650  Volts  Pressure.  (As  recommended  by  the  Institution  of 
Electrical    Engineers.) 


Conductor 

Section  of 

Lead 

Conductor 

Section  of 

Lead 

L.S.W.G. 

Conductor 

Thickness 

L.S.W.G. 

or 

inches 

Conductor 

Thickness 

inches 

sq.  in.       sq 

mm. 
036 

mils 
60 

n 

im. 

sq.  in.    1  sq.  mm. 

mils 

mm. 

7/18       0 

012456   8 

52 

19/- 101" 

0-14939   96-378 

80 

2-03 

7/17 

01694910 

935 

60 

52 

37/14 

•18242117-69 

80 

2-03 

19/20 

01897912 

244 

60 

52 

37/ -082" 

•19166123*65 

80 

203 

7/16 

02213814 

283 

60 

52 

37/ -092" 

•24126155-65 

90 

2-29 

19/19 

023431 15 

117 

60 

52 

37/- 101" 

•29077187-59 

90 

2-29 

7/- 068" 

02499216 

124 

60 

52 

37/- 110" 

•34490222-51 

90 

2-29 

7/15       ' 

02801918 

076 

60 

52 

61/13 

•39767256-56 

100 

2-54 

19/18      i 

03374021 

768 

60 

52 

61/-098" 

•45123  291-12 

100 

2-54 

7/14 

034591 22 

317 

60 

52 

61/- 101" 

•47928309  21 

100 

2-54 

19/17      ! 

04592529 

629 

60 

52 

61/- 108" 

-54802,353-56 

110 

2-79 

7/ -095" 

04877831 

470 

60 

52 

61/-110" 

•57341369^94 

110 

2-79 

19/ -058" 

04962331 

783 

60 

52 

61/- 118" 

65420'422-06 

110 

2-79 

19/16 

05998338 

699 

70 

78 

91/ -098" 

•673081434-25 

110 

2^79 

19/15 

07591648 

978 

70 

78 

91/-101" 

•71492461-24 

110 

2^79 

19/14 

09372460 

467 

70 

78 

91/12 

•75802489-05 

120 

3 -OS 

19/- 082" 

09846863 

528 

70 

78 

91/-110" 

•84801  547  10 

120 

3-05 

37/16 

11675  75 

324 

70 

78 

91/- 118" 

•97584,629-58 

120 

305 

19/13 

12395   79 

967 

70 

78 

127/101" 

-99765643-68 

120 

3-05 

37/15 

14776   95-332 

80 

2-03 

1 
1 
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BBECTRIC  CABLES 


Table  No.  95. — Thickness  op  Lead  for  Jute  or  Paper  Insulated  Cables 
FOR  700  Volts  Pressure.  (As  recommended  by  the  Verband  Deutsoher 
Elektrotechniker.) 


Section  of  Condactor 

TliicknessofLead 

Section  of  Condactor 

Thickness  of  Lead 

sq.  mm. 

sq.  in. 

mils 

mm. 

sq.  mm.   1       sq.  in. 

mils 

mm. 

1-0 

0-00155 

47 

12 

95 

0-147 

67 

17 

1-5 

•0023 

47 

1^2 

120 

•186 

71 

1-8 

2-5 

•0039 

47 

1-2 

]50 

•232 

75 

1-9 

4-0 

•0062 

55 

14 

185 

•286 

79 

2^0 

6 

•0093 

55 

1-4 

240 

•372 

83 

2-1 

10 

•0155 

55 

14 

810 

•480 

87 

2-2 

16 

•0248 

59 

15 

400 

•620 

91 

2^3 

25 

•0387 

59 

1^5 

500 

•775 

94^5 

2-4 

35 

•0542 

63 

1-6 

625 

•968 

102 

2^6 

50 

•0775 

63 

1^6 

800 

1-240 

110 

2^8 

70 

•1085 

67 

1^7 

1000 

1^550 

118 

3-0 

Table  No.  96. — Thickness  of  Lead  for  Jute  and  Paper  Insulated  Cable. 
(As  recommended  by  the  Verband  Deutscher  Elektrotechniker.) 


Diameter  under  Lead 

Thickness  of  Lead 

Diameter  under  Lead 

Thickness  of  Lead 

mm. 

in. 

mm. 

mils 

mm. 

in. 

mm. 
2-6 

mils 

10 

0-394 

1-5 

59 

38        '     1-496 

102 

12 

•473 

1-6 

63 

41 

1-614 

2-7 

106 

14 

•551 

17 

67 

44 

1-732 

2-8 

110 

16 

•630 

1-7 

67 

47 

1-850 

3-0 

118 

18 

•709 

1-8 

71 

50 

1-968 

3-2 

126 

20 

•788 

1-9 

75 

54 

2-126 

3-2 

126 

23 

•907 

2-0 

79 

58 

2-280 

3-4 

134 

26 

1-024 

2-1 

83 

62 

2-440 

3-4 

134 

29 

1-141 

2-2 

87 

66 

2-600 

3-6 

142 

32 

1-260 

2-3 

91 

70 

2-757 

3-6 

142 

35 

1-378 

2-4 

94-5 
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Table  No.  97. — ^Thickness  of  Lead  fob  Paper  and  Air-space  Telephone 
Cables.    (English  practice.) 


Armoured  and  Unarmoured  Cables 

Number  of 

Pairs  of 

10  lb.  Conductors  = 

=  25  mils  =  0*635  mm. 

20  lb.  Conductors  = 

=  36  mils  =  0*914  mm. 

Conductors 

mils 

mm. 
1-52 

mils 

mm. 

1 

60 

70 

1-78 

2 

60 

1-52 

70 

1-78 

3 

60 

1-52 

70 

1-78 

5 

70 

1-78 

80 

203 

8 

70 

1-78 

80 

203 

10 

70 

1-78 

80 

203 

14 

70 

1-78 

80 

2-03 

15 

80 

203 

80 

2-03 

20 

80 

203 

90 

2-29 

26 

80 

203 

90 

2-29 

52 

90 

2-29 

90 

2-29 

75 

90 

2-29 

110 

2-79 

77 

90 

2-29 

110 

2-79 

102 

90 

2-29 

110 

2-79 

153 

90 

2-29 

120 

3-05 

204 

90 

2-29 

130 

3-30 

255 

125 

3-17 

130 

3-30 

300 

125 

3-17 

•  130 

3-30 

400 

125 

3-17 

130 

3-30 

500 

125 

317 

600 

125 

3-17 

, , 

, , 

700 

125 

3-17 

800 

125 

3-17 

•• 

•• 
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Table  No.  98.— Lead  Thickness 


Conductor 
Section 

Low  Tension 

up  to  600  vo 

It 
core 

For  100.0  Volts  Pressure 

For  2000 

sq. 

BO. 

Inch 

Single 

Twin 

Three 

Single 

Twin 

Three 

core 

Twin 

mils 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

10 

0 

0155 

59 

1-50 

65 

1-65 

67 

1-70 

59 

1-50 

71 

1-80 

73 

1-85 

73 

1-85 

16 

0248 

59 

1-50 

71 

1-80 

73 

1-85 

59 

1-50 

75 

1-90 

79 

200 

77 

1-95 

25 

0387 

59 

1-50 

77 

1-95 

79 

2-00 

59 

1-50 

81 

2-05 

83 

2-10 

81 

205 

35 

0542 

59 

150 

81 

2-05 

83 

210 

61 

1-55 

83 

210 

87 

2-20 

85 

2-15 

50 

0775 

61 

1-55 

85 

215 

87 

2-20 

63 

160 

89 

2-25 

91 

2-30 

89 

2-25 

70 

1085 

63 

1-60 

91 

2-30 

93 

2-35 

65 

1-65 

93 

2-35 

96-5 

2-45 

94-5 

2-40 

95 

147 

65 

1-65 

94-5 

2^40 

98-5 

2-50 

67 

1-70 

98-5 

2-50 

100-5 

2-55 

98-5 

2-50 

120 

186 

69 

1-75 

98^5 

250 

102 

2-60 

71 

1-80 

100-5 

2-55 

106 

2-70 

102 

2-60 

150 

232 

73 

1-85 

104 

2-65 

106 

2-70 

75 

1-90 

106 

2-70 

110 

2-80 

108 

2-75 

185 

286 

77 

1-95 

108 

2-75 

112 

2-85 

79 

200 

110 

2^80 

116 

2-95 

112 

2-85 

210 

•325 

79 

2*00 

112 

2-85 

116 

2-95 

81 

2-05 

114 

2-90 

118 

3-00 

116 

2-95 

240 

372 

81 

2-05 

114 

2-90 

118 

300 

83 

210 

118 

3-00 

118 

300 

118 

3-00 

280 

434 

83 

2-10 

118 

300 

118 

3-00 

85 

2-15 

118 

3-00 

118 

3-00 

118 

3-00 

310 

•480 

85 

2-15 

118 

300 

118 

3-00 

87 

2-20 

118 

3- 00 

118 

3-00 

118 

3-00 

355 

•550 

87 

2-20 

.. 

89 

2-25 

.. 

400 

•620 

89 

2-25 

** 

91 

2-30 

.. 

500 

•775 

93 

2-35 

.. 

.. 

94-5 

2-40 

.. 

625 

•968 

98-5 

2-50 

.. 

.. 

98-5 

2^50 

725 

1 

•123 

102 

2-60 

.. 

102 

2^60 

.. 

800 

1 

•240 

104 

2-65 

.. 

106 

2-70 

.. 

1000 

1-550 

110  2-80 

•• 

•• 

110 

2-80 

-• 
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Volts 
Pressure 

For  3000  Volts  Pressnre 

For  6000 

Volts 
Pressure 

Fori 

Vo 

Presi 

Three 

9,000 

Its 
rare 

For  20,000 

Volts 
Pressure 

Conductor 
Section 

Three  core 

Siiij 
mils 

59 

5le 
mm. 

1-50 

Tw 

mils 

75 

in 
mm. 

1-90 

Three 
mils 

core 
mm. 

Three  core 

core 

Three  core 

sq. 
mm. 

pq. 

inch 

mils 

mm. 
1-90 

mils 
85 

mm. 
215 

mils 
100-5 

mm. 
2-55 

mils 
110 

mm. 

75 

77 

1-95 

2-80 

10 

0-0155 

81 

2-05 

61 

1-55 

79 

200 

81 

2-05 

89 

2-25 

102 

2-60 

112 

2-85 

16 

•0248 

83 

2-10 

61 

1-55 

83 

210 

85 

215 

91 

2-30 

106 

2-70 

116 

2-95 

25 

-0387 

87 

2-20 

61 

1-55 

87 

2-20 

89 

2-25 

94-5 

2-40 

108 

2-75 

118 

3-00 

35 

•0542 

93 

2-35 

63 

1-60 

91 

2-30 

93 

2-35 

98-5 

2-50 

112 

2-85 

118 

3-00 

50 

•0775 

96-5 

2-45 

67 

1-70 

94-5 

2-40 

98-5 

2-50 

102 

2-60 

116 

2-95 

118 

3-00 

70 

•1085 

102 

2-60 

69 

1-75 

100-5 

2-55 

104 

2-65 

106 

2-70 

118 

300 

118 

300 

95 

•147 

106 

2-70 

73 

1-85 

104 

2-65 

108 

2-75 

110 

2-80 

118 

300 

118 

3-00 

120 

•186 

112 

2-85 

77 

1-95 

108 

2-75 

112 

2-85 

114 

2-90 

118 

3-00 

118 

300 

150 

•232 

116 

2-95 

81 

2-05 

114 

2-90 

118 

300 

185 

•286 

118 

300 

83 

210 

118 

300 

118 

300 

.. 

210 

•325 

118 

3-00 

85 

215 

118 

300 

118 

3-00 

.. 

240 

372 

118 

300 

87 

2-20 

118 

3-00 

118 

300 

.. 

.. 

.. 

280 

•434 

118 

300 

87 

91 

93 

96-5 
100-5 
104 
106 
112 

2-20 
2-30 
2-35 
2-45 
2-55 
2-65 
2-70 
2-85 

118 

3-00 

118 

3-00 
300 

•• 

•• 

310 
355 
400 
500 
625 
725 
800 
1000 

•480 

•550 

•620 

•775 

•968 

1-123 

P240 

1-550 
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ELECTRIC   CABLES 


Table  No.  99. — Lead  Thickness  fob  Jute 


Section  of 
Conductor 


1-0 
1-5 
2-5 
40 

6 
10 
16 
25 

35 

50 
70 
95 

120 
150 
185 
210 

240 

.  280 

310 

355 


0-00155  39 -4 


Sq.in. 


400 
500 
625 
725 

800 
1000 


•0023 
•0039 
•0062 

•0093 
•0155 
•0248 
•0387 

•0542 
•0775 
•1085 
•147 

•186 
•232 
•286 
•325 

•372 
•434 
•480 
•550 


620 

775 

968 

1^123 

1-240 
1550 


For  500  volts 
Pressure 


mils 


39^4 
39-4 
434 

43-4 
434 
43-4 
43-4 

47 
47 
51 
51 

55 
59 
59 
63 

63 
67 
67 
71 

71 

75 
83 
83 

87 
91 


Twin 


mils  mm. 


1^0 
10 
1^0 

M 
1^1 
11 
11 

12 
12 
13 
13 

14 
15 
15 
16 

16 
1-7 
1-7 

1^8 

r8 
19 
2-1 
21 

22 
2-3 


43-4 
43-4 
43-4 

47 

47 


1-2 


For  700  volts  Pressure 


Single 


mils  mm, 


59 
59 
59 
59 

59 
59 
59 
59 

63 
63 
67 
67 

71 
75 
79 
79 

83 
83 

87 
87 

91 
945 
102 
106 

110 
118 


Concentric 
mils  mm. 


65  |l-65 

67  'l7 


69 

73 

77 
81 
85 

87 

91 
94-5 
96-5 


98-5'2^5 


1^75 

1-85 
1-95 
2^05 


Triple 
Concentric 


mils    mm 


mils  mm 


2-1598^5 


2-2 
2-3 
2-4 
2^45 


104 
106 
106 

110 


265 

2-7 
27 

2^8 


116  2^95 


81 
83 
85 

87 

91 

945 


102 
106 
110 
112 

118 
118 
118 


2  05 

2^1 

215 

22 
2^3 
2-4 
2-5 

2-6 
2-7 
2-8 
2^85 

30 
3-0 
30 


Twin 


1^5 
1-5 
1-5 
1^5 

1-5 


For  1000 


Single 


mils  mm. 


1-5 
1^5 
15 
15 

1-5 
1-5 
1^5 


Concentric 


mils    mm. 


69 
71 
73 

79 
81 
85 
89 

91 


3 

9452-4 
5 
55 


98^5 
100-5 


102 
104 
108 
110 

116 
118 
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volts  Pressure 

For  2000  volts  Pressure 

For  8000  volts  Pressure 

Twin 

Three 

Core 
mm. 

Concentric         Twin 

Tliree  Core 

Concentric 

Twin 

Three  Core 

mUs 

mm. 
1-5 

mils 

mils 

mm.   1  mils 

..     i    .. 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

59 

.. 

.. 

.. 

59 

1-5 

• . 

59 

1-5 

. , 

61 

1-55 

.. 

•• 

61 

1-55 

, , 

71 

1-8 

73 

1-85 

79 

20 

79 

20 

81 

205 

85 

215 

85 

215 

87 

2-2 

75 

1-9 

79 

20 

81 

205 

83 

21 

85 

2- 15 

87 

2-2 

89 

2-25 

91 

2-3 

81 

2-05 

83 

21 

83 

21 

87 

2-2 

89 

2-25 

89 

2-25 

91 

2-3 

94-5 

2-4 

83 

21 

87 

2-2 

83 

21 

89 

2-25 

93 

2-35 

91 

2-3 

94-5 

2-4 

98-5 

2-5 

87 

2-2 

91 

2-3 

87 

2-2 

93 

2-35 

96-5 

2-45 

94-5 

2-4 

98-5 

2:5 

102 

2-6 

93 

2-35 

96-5 

2-45 

91 

2-3 

98-5 

2-5 

100-5 

2-55 

98-5 

2-5 

102 

2-6 

108 

2-75 

98-5 

2-5 

100-5 

2-55 

94-5 

2-4 

102 

2-6 

106 

2-7 

100-5 

2-55 

108 

2-75 

112 

2-85 

102 

2-6 

106 

2-7 

98-5 

2-5     106 

2-7 

110 

2-8 

104 

2-65 

112 

2-85 

118 

30 

106 

2-7 

110 
116 
118 

118 
118 
118 

•• 

2-8 

2-95 

30 

3-0 
3-0 
30 

100-5 

2-55  110 

..    1   .. 

;;  1 ;; 
.. 

. .   . . 

2-8 

116 
118 
118 

118 
118 
118 

2-95 

3-0 

30 

30 
3-0 
30 

108 

2-75 

118 

30 

118 
118 
118 

118 
118 
118 

30 
30 
3-0 

30 
3-0 
3-0 
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Table  No.  101. — Thickness  op  Lead  for  Paper  and  Air  Space 
Telephone  Cables.    (Continental  Practice.) 


Num- 

iJiameter of  Conductor  fl 

•5/0*8  mm.  = 

20/31 

•5  mils 

Diameter  of  Conductor  1  •  6/2  •  0  mm. 
=  60/79  mils 

ber  of 
Pairs 

Plain  Lead 

Open  Wire 

Closed  Wire 

Plain  Lead 

Closed  Wire 

of 
Wires 

Covered 

Armoured 

Armoured 

Covered 

Armoured 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mm. 

mils 

mils 

mm. 

2 

1-3 

51 

1-3 

51 

1 

2 

4r 

3 

1-3 

51 

1 

3 

51 

1 

2 

47 

. , 

.. 

.. 

4 

1-4 

55 

1 

3 

51 

1 

3 

51 

1-8 

71 

1-5 

59 

5 

1-5 

59 

1 

4 

66 

1 

4 

55 

20 

79 

1-7 

67 

7 

1-5 

69 

1 

4 

55 

1 

•4 

55 

2-0 

79 

1-7 

(J7 

10 

1-7 

67 

1 

6 

63 

1 

5 

59 

2-1 

83 

1-8 

71 

14 

1-7 

67 

1 

6 

63 

1 

5 

59 

2-3 

91 

2-0 

79 

21 

2-0 

79 

1 

8 

71 

1 

7 

67 

2-5 

98-5 

2-2 

87 

28 

2-0 

79 

1 

8 

71 

1 

7 

67 

2-5 

98-5 

2-2 

87 

52 

2-2 

87 

2 

0 

79 

1 

8 

71 

3-0 

118 

2-5 

98 

•5 

56 

2-2 

87 

2 

0 

79 

1 

8 

71 

30 

118 

2-5 

98 

•5 

84 

2-2 

87 

2 

0 

79 

1 

« 

71 

,. 

100 

2-5 

98-5 

2 

2 

87 

2 

0 

79 

.. 

112 

2-5 

98-5 

2 

2 

87 

2 

0 

79 

.. 

.. 

140 

2-8 

110 

2 

5 

98-5 

2 

1 

83 

153 

2-8 

110 

2 

5 

98-5 

2 

2 

87 

168 

2-8 

110 

2 

5 

98-5 

2 

2 

87 

200 

3-0 

118 

2 

8 

110 

2 

5 

98-5 

224 

3-0 

118 

2 

8 

110 

2 

5 

98-5 

.. 

250 

a-0 

118 

2 

8 

110 

2 

5 

98-5 

.. 

300 

30 

118 

3 

0 

118 

2 

5 

98-5 

.. 

350 

30 

118 

3 

0 

118 

2 

5 

98-5 

400 

3-0 

118 

3 

0 

118 

2 

75 

108 

500 

30 

118 

3 

0 

118 

2 

75 

108 

.. 

600 

3-0 

118 

3-0 

118 

3-0 

118 

•• 
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Table  No.  102. — Lead  Thickness  for  Paper  and  Aib  Space 
Telephone  Cables.    (Continental  Practice.) 


Diameter  of  Cable  under  Lead 

Unarmoni 
mm. 

ed  Cable 
mils 

Armoured  Cable 

mm. 

inches 

mm. 

mils 

260to28'9 

1-0236  to  1- 1378 

2-0 

79 

1-7 

67 

29-0      32-9 

1-1417      1-2953 

2-1 

83 

1-8 

71 

33-0      35-9 

1-2992      1-4134 

2-2 

87 

1-9 

75 

36-0      38-9 

1-4173      1-5315 

2-3 

91 

2-0 

79 

39-0      41-9 

1-5354      1-6496 

2-4 

94-5 

2-1 

83 

420      44-9 

1-6535       1-7677 

2-5 

98-5 

2-1 

83 

45-0      48-9 

1-7717      1-9252 

2-6 

102 

2-2 

87 

49-0      51-9 

1-9291      2-0433 

2-7 

106 

2-3 

91 

52-0      54-9 

2  0472      2-1614 

2-8 

110 

2-3 

91 

55-0      57-9 

2-1654      2-2795 

2-9 

114 

2-4 

94-5 

58*0  and  upwards 

2-2835 

30 

118 

2-5 

98-5 

Table  No.  103. — Lead  Thickness  fob  Telegraph  Cable  with 
1-5  MM.  (60  mil)  Conductors.      (Continental  Practice.) 


Number  of 

Unarmoured  Cable 

Armoured  Cable 

Cores 

mils 

mm. 

mils 

4 

1:6 

63 

1-5 

59 

7 

1-7 

67 

1-6 

63 

14 

1-8 

71 

1-7 

67 

28 

2-0 

79 

2-0 

79 

56 

2-5 

98-5 

2-4 

94-5 

112 

3-0 

118 

2-8 

110 
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Weight  op  Lead. 

If  D  and  d  be  the  diameters  oyer  and  under  the  lead  sheath  respectively , 
then  the  weight  of  lead  is  given  by : 

When  D  and  d  are  expressed  in  millimetres — 

8*93  (D^  —  d^)  =  kilogrammes  per  kilometre, 
19-68  (D2  -  d^)  =  lb.  per  kilometre, 
18  0    (D2  -  ^2)  =  lb.  per  1000  yards, 
31-68  (D«  -  d^)  =  lb.  per  statute  mile, 
36-52  (D2  -d^)  =  lb.  per  nautical  mile. 

Or,  when  D  and  d  are  expressed  in  inches,  then — 

5762  (D^  —  (J2)  =  kilogrammes  per  kilometre, 
12700  (D^  ~  (J2)  =  lb.  per  kilometre, 
11610  (D*  -  (J2)  =  lb.  per  1000  yards, 
20440  (D^  -  d«)  =  lb.  per  statute  mile, 
23560  (D«  -  (J2)  =  lb.  per  nautical  mile. 

Table  No.  104  gives  the  weight  of  solid  cylindrical  lead  in  kilogrammes  per 
kilometre  for  various  diameters :  the  weight  of  lead  sheath  for  any  cable  is  equal 
to  the  difference  between  the  weights  corresponding  to  the  external  and  internal 
diameters  of  the  lead  pipe. 

Table  No.  105  gives  the  weight  of  solid  cylindrical  lead  in  lb.  per  nautical 
mile. 

The  price  of  lead  and  tin  can  be  ascertained  from  various  weekly  journals. 
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Table  No.  lOi. — Weight  of  Lead  in  Kilog.  per  Kilometre. 


Cross  section  ia  sq 

.mm.  X 

11-37 

=  kilog.  per  kilometre. 

Kilog.  per 

kilometre  x  3*548  =  lb.  per  statute  mile. 

Diam. 

•0 

•1 

•2 

•3 

•4 

•6 

•6 

'1 

•8 

•9 

mm. 

2 

36 

39 

43 

47 

51 

56 

60 

65 

70 

75 

3 

80 

86 

91 

97 

103 

109 

116 

122 

129 

136 

4 

143 

150 

157 

165 

173 

181 

189 

197 

206 

214 

5 

223 

232 

241 

251 

260 

270 

280 

290 

300 

311 

6 

321 

332 

343 

354 

366 

377 

389 

401 

413 

425 

7 

438 

450 

463 

476 

489 

502 

516 

529 

543 

557 

8 

572 

586 

600 

615 

630 

645 

660 

676 

692 

707 

9 

723 

739 

756 

772 

789 

806 

823 

840 

858 

875 

10 

893 

911 

•  929 

947 

966 

984 

1003 

1022 

1042 

1061 

11 

1081 

1100 

1120 

1140 

1160 

1181 

1202 

1222 

1244 

1265 

12 

1286 

1307 

1329 

1351 

1372 

1395 

1418 

1440 

1463 

1486 

13 

1509 

1533 

1556 

1580 

1604 

1628 

1652 

1676 

1701 

1725 

14 

1750 

1775 

1801 

1826 

1852 

1878 

1903 

1930 

1956 

1983 

15 

2008 

2036 

2063 

2090 

2118 

2145 

2173 

2201 

2229 

2258 

16 

2286 

2315 

2344 

2373 

2402 

2431 

2461 

2490 

2520 

2550 

17 

2580 

2611 

2642 

2672 

2703 

2735 

2766 

2797 

2829 

2861 

18 

2893 

2925 

2958 

2991 

3023 

3056 

3089 

3123 

3156 

3190 

19 

3224 

3258 

3292 

3326 

3360 

3396 

3430 

3466 

3501 

3536 

20 

3572 

3608 

3644 

3680 

3716 

3753 

3789 

3826 

3863 

3900 

21 

3938 

3976 

4013 

4051 

4089 

4128 

4166 

4205 

4244 

4282 

22 

4322 

4361 

4401 

4440 

4480 

4520 

4561 

4602 

4642 

4683 

23 

4723 

4765 

4806 

4847 

4890 

4932 

4974 

5016 

5058 

5100 

24 

5143 

5186 

5229 

5273 

5316 

5360 

5403 

5447 

5492 

5536 

25 

5580 

5626 

5670 

5716 

5761 

5807 

5852 

5859 

5944 

5990 

26 

6036 

6083 

6130 

6177 

6223 

6270 

6318 

6366 

6414 

6462 

27 

6510 

6558 

6606 

6655 

6704 

6753 

6802 

6852 

6900 

6950 

28 

7000 

7051 

7101 

7152 

7202 

7253 

7304 

7356 

7407 

7458 

29 

7510 

7561 

7614 

7666 

7719 

7771 

7823 

7876 

7930 

7983 

30 

8037 

8090 

8144 

8198 

8252 

8306 

8361 

8416 

8471 

8526 

31 

8580 

8636 

8692 

8748 

8804 

8860 

8916 

8974 

9030 

9087 

32 

9144 

9201 

9259 

9316 

9374 

9430 

9490 

9548 

9606 

9665 

33 

9724 

9783 

9842 

9900 

9960 

10023 

10082 

10142 

10202 

10262 

34 

10323 

10384 

10446 

10506 

10567 

10629 

10691 

10753 

10815 

10877 

35 

10939 

11002 

11065 

11128 

11191 

11254 

11317 

11381 

11445 

11509 

86 

11574 

11638 

11703 

11768 

11833 

11898 

11964 

12027 

12093 

12159 

37 

12225 

12291 

12358 

12424 

12491 

12558 

12625 

12695 

12759 

12826 

38 

12894 

12962 

13030 

13098 

13166 

13235  ^ 

13303 

13372 

13441 

13510 

39 

13579 

13648 

13718 

13792 

13862 

13932 

14002 

14074 

14144 

14216 

40 

14286 

14358 

14430 

14503 

14575 

14647 

14720 

14793 

14866 

14939 

41 

15013 

15086 

15160 

15233 

15307 

15382 

15456 

15530 

15603 

15678 

42 

15752 

15827 

15903 

15978 

16054 

16129 

16205 

16281 

16357 

16434 

43 

16510 

16587 

16663 

16740 

16817 

16895 

16972 

17054 

17127 

17205 

44 

17288 

17368 

17446 

17525 

17604 

17684 

17764 

17844 

17923 

18003- 

45 

18083 

1816i 

18244 

18325 

18405 

18488 

18568 

18650 

18732 

18814 

46 

18895 

18978 

19061 

19144 

19226 

19309 

19392 

19476 

19559 

19643 

47 

19726 

19810 

19824 

19979 

20063 

20148 

20232 

20317 

20402 

20487 
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Table  No.  10 1. — Weight  op  Lead  in  Kilog.  per  Kilometre- conWnucfi. 


Diam. 

•0 

•1 

•2 

'3 

•4 

•6 

•6 

'1 

•8 

•9 

mm. 

48 

20575 

20660 

20746 

20831 

20917 

21005 

21091 

21177 

21265 

21353 

49 

21440 

21528 

21617 

21704 

21793 

21880 

21969 

22058 

22147 

22235 

50 

22325 

22415 

22504 

22594 

22684 

22775 

22865 

22955 

23045 

23136 

51 

23227 

23318 

23410 

23501 

23593 

23685 

23777 

23869 

23961 

24054 

52 

24146 

24239 

24332 

24425  1  24518 

24612 

24705 

24799 

24896 

24990 

53 

25084 

25178 

25274 

25368 

25464 

25560 

25656 

25751 

25847 

25943 

54 

26040 

26136 

26233 

26330 

26427 

26524 

26622 

26720 

26817 

26915 

55 

27013 

27112 

27208 

27308 

27407 

27506 

27605 

27705 

27804 

27904 

56 

28004 

28104 

28204 

28306 

28406 

28507 

28608 

28709 

28810 

28912 

57 

29014 

29115 

29217 

29320 

29422 

29524 

29628 

29730 

29834 

29937 

58 

30041 

30144 

30248 

30352  I  30456 

30560 

30665 

30769 

30875 

30980 

59 

31086 

31190 

31296 

31402  I  31509 

31614 

31721 

31827 

31934 

32041 

60 

32H8 

32256 

32362 

32470 

32578 

.32686 

32794 

32903 

33011 

33120 

61 

33229 

33338 

33447 

33556 

33665 

33776 

33885 

33995 

34105 

34216 

62 

34327 

34437 

3i549 

:^660 

34772 

34883 

34995 

35106 

35219 

35331 

63 

35443 

35555 

35669 

35781 

35895 

36008 

36121 

36235 

36349 

36462 

64 

36577 

36692 

36806 

36921 

37036 

37151 

37266 

37381 

37497 

37613 

65 

37729 

37845 

37962 

38078 

38195 

38312 

38429 

38547 

38664 

38781 

66 

38899 

39017 

39135 

39254 

39372 

39490 

39610 

39729 

39847 

39967 

67 

40087 

40207 

40326 

40447 

40567 

40688 

40808 

40929 

41049 

41171 

68 

41292 

41414 

41536 

41657 

41779 

41902 

42025 

42146 

42269 

42393 

69 

42516 

42639 

42763 

42887 

43010 

43134 

43258 

43382 

43507 

43632 

70 

43757 

43883 

44008 

44133 

44259 

44384 

44510 

44636 

44763 

44889 

71 

45016 

45143 

45270 

45397 

45524 

45653 

45780 

45908 

46036 

46164 

72 

46293 

46421 

46551 

46680 

46809 

46938 

47067 

47198 

47328 

47457 

73 

47587 

47719 

47850 

47980 

48111 

48242 

48374 

48504 

48636 

48768 

74 

48900 

49033 

49165 

49298 

49431 

49564 

49(>97 

49830 

49963 

50097 

75 

50228 

50366 

50500 

50634 

50768 

50903 

51037 

51173 

51308 

51444 

76 

51580 

51715 

51852 

51987 

52123 

52259 

52398 

42534 

52672 

52808 

77 

52946 

53083 

53221 

53359 

53497 

53636 

53774 

53913 

54052 

54191 

78 

54330 

54469 

54609 

54749 

54889 

55029 

55170 

55309 

55440 

55591 

79 

55732 

55873 

56014 

56156 

56297 

50440 

56582 

56724 

5(jSm 

57009 

80 

57151 

57295 

57438 

57581 

57724 

57869 

58012 

58156 

58301 

58445 

81 

58590 

58734 

58880 

59024 

59169 

59315 

59461 

59606 

59753 

59898 

82 

60045 

60192 

60338 

60485 

60633 

60779 

60927 

61075 

61223 

61371 

83 

61519 

61667 

61815 

61964 

62113 

62262 

62411 

62561 

62710 

62860 

84 

63010 

63160 

63310 

(53461 

63612 

63762 

63913 

64064 

64215 

64368 

85 

64519 

64671 

64823 

64975 

65127 

65281 

65433 

65586 

(55739 

65893 

86 

66046 

66200 

66354 

66508 

66662 

66816 

66970 

67126 

67281 

67435 

87 

67591 

67747 

67902 

68057 

68214 

68370 

68527 

68683 

68840 

68997 

88 

69153 

69312 

69468 

69626 

69783 

69941 

70099 

70259 

70417 

70576 

89 

70734 

70893 

71052 

71211 

71372 

71531 

71691 

71852 

72012 

72172 

90 

72333 

72494 

72654 

72816 

72977 

73139 

73300 

73463 

73624 

73787 

91 

73949 

74U2 

74275 

74437 

74601 

74764 

74926 

75091 

75255 

75419 

92 

75583 

75748 

75912 

76087 

76241 

76408 

76572 

76738 

76903 

77069 

93 

77235 

77401 

77568 

77734 

77902 

78068 

78235 

78403 

78570 

78737 

94 

78906 

79074 

79241 

79409 

79579 

79747 

79916 

80085 

80254 

80423 

95 

80593 

80762 

80933 

81103 

81273 

81443 

81614 

81786 

81956 

82128 
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Table  No.  105.— Weight  op  Lead  in  Lb.  pbb  Nautical  Mile. 


Diameter 

Lb.  per 
nftuticftl 

Diameter 

Lb.  per 
nautical 

Diameter 

Lb.  per 
nautical 

mm. 

inch 

mile 

mm. 

inch 

mile 

mm. 

inch 

mile 

0-1  0 

•0039 

0-36529 

4^7  0 

1850 

806-92 

9-3  0 

3661 

3159^4 

•2 

•0079 

1 

•4612 

4 

•8 

•1890 

841 

68 

9 

4 

8701 

3227-7 

•3 

•0118 

3 

•2876 

4 

•9 

1929 

877 

•06 

9 

•5 

3740 

3296-7 

•4 

•0157 

5 

8446 

5 

•0 

1968 

913 

22 

9 

6 

3780 

3366-5 

•5 

•0197 

9 

1322 

5 

•1 

2008 

950 

12 

9 

7 

3819 

3437-0 

6 

•0236 

13 

150 

5 

•2 

2047 

987 

74 

9 

8 

3858 

3508-2 

7 

0276 

17 

899 

5 

•3 

2087 

1026 

1 

9 

9 

3898 

3580-2 

8 

0315 

23 

378 

5 

4 

2126 

1065 

2 

10 

0 

3937 

3652-9 

9 

•0354 

29 

588 

5 

■5 

2165 

1105 

0 

10 

1 

3976 

3726-3 

0 

0394 

36 

529 

5 

6 

2205 

1145 

5 

10 

2 

4016 

3800-5 

1 

0433 

44 

200 

5 

7 

2244 

1186 

8 

10 

3 

4055 

3875-3 

2 

0472 

52 

601 

5 

8 

2283 

1228 

8 

10 

4 

4095 

3951-0 

3 

0512 

61 

734 

5 

9 

2323 

1271 

6 

10 

5 

4134 

4027-3 

4 

0551 

71 

597 

6 

0 

2362 

1315 

0 

10 

6 

4173 

4104-4 

.5 

•0591 

82 

190 

6 

1 

2402 

1359 

2 

10 

7 

4218 

4182-2 

6 

0630 

93 

514 

6 

2 

2441 

1404 

2 

10 

8 

4252 

4260-7 

7 

0669 

105 

57 

6 

3 

2480 

1449 

8 

10 

9 

4291 

4340  0 

8 

0709 

118 

35 

6 

4 

2520 

1496 

2 

11 

0 

4331 

4420-0 

9 

0748 

131 

87 

6 

5 

2559 

1543 

3 

11 

1   ■ 

4370 

4500-7 

2 

0 

0787 

146 

12 

6 

6 

2598 

1591 

2 

11 

2 

4409 

4582-2 

2 

1 

0827 

161 

09 

6 

7 

2638 

1639 

8 

11 

8 

4449 

4664-3 

2 

2 

0866 

176 

80 

6 

8 

2677 

1689 

1 

11 

4 

4488 

4747-3 

2 

3 

0905 

193 

24 

6 

9 

2717 

1739 

1 

11 

5 

4528 

4830-9 

2' 

4 

0945 

210- 

41 

7 

0 

2756 

1789 

9 

11 

6 

4567 

4915-3 

2- 

5   • 

0984 

228 

31 

7 

1 

2795 

1841 

4 

11 

7 

4606 

5000-4 

2- 

6   • 

1024 

246 

94 

7 

2 

2835 

1893 

7 

11 

8 

4646 

5086-3 

2 

7 

1063 

266 

30 

7 

3 

2874 

1946 

6 

11 

9 

4685 

5172-8 

2- 

8 

1102 

286 

39 

7 

4 

2913 

2000 

3 

12 

0 

4724 

5260-1 

2 

9 

1142 

307 

21 

7 

5 

2953 

2054 

7 

12 

1 

4764 

5348-2 

3 

0 

1181 

328 

76 

7 

6 

2992 

2109 

9 

12 

2 

4803 

5437-0 

3 

1 

1220 

351 

04 

7 

7 

3031 

2165 

8 

12 

3 

4843 

5526-5 

3 

2 

1260 

374 

06 

7 

8 

3071 

2222 

4 

12 

4 

4882 

5616-7 

3 

3 

1299 

397 

80 

7 

9 

3110 

2279 

8 

12 

5 

4921 

5707-6 

3 

4 

1339 

422 

27 

8 

0 

3150 

2337 

8 

12 

6 

4961 

6799-3 

3' 

5 

1378 

447 

48 

8 

1 

3189 

2396 

7 

12 

7 

5000 

5891-7 

3 

6 

1417 

473 

42 

8 

2 

3228 

2456 

2 

12 

8 

5039 

5984-9 

3 

7 

1457 

500 

08 

8 

3 

3268 

2516 

5 

12 

9 

5079 

6078-8 

3 

8 

1496 

527 

47 

8 

4 

3307 

2577 

5 

13 

0 

5118 

6173-4 

3 

9 

1535 

555 

60 

8 

5 

3346 

2639 

2 

13 

1 

5157 

6268-7 

0 

1575 

584 

46 

8 

6 

3386 

2701 

7 

13 

2 

5197 

6364-8 

1 

1614 

614 

05 

8 

7 

3425 

2764 

9 

13 

3 

5236 

6461-6 

2 

1654 

644 

37 

8 

8 

3465 

2828 

8 

13 

4 

5276 

6559-1 

3 

1693 

675 

42 

8 

9 

3504 

2893 

5 

13 

5 

5315 

6657-4 

4 

1732 

707 

20 

9 

0 

3543 

2958 

8 

13 

6 

5354 

6756-4 

5 

1772 

739 

71 

9 

1 

8583 

3025 

0 

13 

7 

5394 

6856-1 

4-6 

1811 

772-95 

92 

8623 

3091-8 

13-8 

5433 

6956-5 
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Table  No.  105.— Weight  op  Lead  in  Lb.  per  Nautical  Mile— con<. 


Diameter 

Lb.  per 

Diameter 

Lb.  per 
nautical 

Diameter 

Lb.  per 
nautical 

nautical 
mile 

mm. 

inch 

mm. 

inch 

mUe 

mm. 

inch 

mile 

13-9  0 

5472 

7057-8 

18-5  0 

7283 

12502 

23-1 

0-9094 

19492 

14 

0 

5512 

7159-7 

18 

6 

7323 

12637 

23-2 

9134 

19661 

14 

•1 

5551 

7262-3 

18 

7 

7362 

12774 

23-3 

9173 

19831 

14 

2 

5591 

7365-7 

18 

8 

7402 

12911 

23-4 

9213 

20002 

14 

3 

5630 

7469-8 

18 

9 

7441 

13048 

23-5 

9252 

20173 

14 

4 

5669 

7574-6 

19 

0 

7480 

13187 

23-6 

9291 

20345 

14 

5 

5709 

7680-2 

19 

1 

7520 

13326 

23-7 

9331 

20518 

14 

6 

5748 

7786-5 

19 

2 

7559 

13466 

23-8 

9370 

20691 

14 

7 

5787 

7893-5 

19 

3 

7598 

13607 

23-9 

9409 

20866 

14 

8 

5827 

8001-3 

19 

4 

7638 

13748 

24-0 

9449 

21041 

14 

9 

5866 

8109-8 

19 

5 

7677 

13890 

24-1 

9488 

21216 

15 

0 

5906 

8219-0 

19 

6 

7717 

14033 

24-2 

9528 

21393 

15 

1 

5945 

8329-0 

19 

7 

7756 

14176 

24-3 

9567 

21570 

15 

2 

5984 

8439-6 

19 

8 

7795 

11321 

24-4 

9606 

21748 

15 

•3 

6024 

8551-1 

19 

9 

7835 

14466 

24-5 

9646 

21926 

15 

4 

6063 

8663-2 

20 

0 

7874 

14611 

24-6 

9685 

22106 

15 

5 

6102 

8776-1 

20 

1 

7913 

14758 

24-7 

9724 

22286 

15 

6 

6142 

8889-6 

20 

2 

7953 

14905 

24-8 

9764 

22467 

15 

7 

6181 

9004-0 

20 

3 

7992 

15053 

24-9 

9803 

22648 

15 

■8 

6220 

9119  1 

20 

4 

8031 

15202 

25-0 

9843 

22831 

15 

9 

6260 

9234-9 

20 

5 

8071 

15351 

25-1 

9882 

23014 

16 

0 

6299 

9351-4 

20 

6 

8110 

15501 

25-2 

9921 

23197 

16 

•1 

6339 

9468-6 

20 

7 

8150 

15652 

25-3 

9961 

23382 

16 

2 

6378 

9586-6 

20 

8 

8189 

15804 

25-4 

0000 

23567 

16 

3 

6417 

9705-3 

20 

9 

8228 

15956 

25-5 

0039 

23753 

16 

4 

6457 

9824-8 

21 

0 

8268 

16109 

25-6 

0079 

23940 

16 

5 

6196 

9945-0 

21 

1 

8307 

16263 

25-7 

0118 

24127 

16 

6 

6535 

10065-9 

21 

2 

8346 

16417 

25-8 

0157 

24315 

16 

7 

6575 

10187-6 

21 

3 

8386 

16573 

25-9 

0197 

24504 

16 

8 

6614 

10309-9 

21 

4 

8425 

16729 

26-0 

0236 

24693 

16 

9 

6654 

10433-0 

21 

5 

8465 

16885 

261 

0276 

24884 

17 

0 

6693 

10557 

21 

6 

8504 

17043 

26-2 

0315 

25075 

17 

■1 

6732 

10681 

21 

7 

8543 

17201 

26-3 

0354 

26267 

17 

2 

6772 

10807 

21 

8 

8583 

17360 

26-4 

0394 

25459 

17 

3 

6811 

10933 

21 

9 

8622 

17520 

26-5 

0433 

25652 

17 

■4 

6850 

11059 

22 

0 

8661 

17680 

26-6 

0472 

25846 

17 

5 

6890 

11187 

22 

1 

8701 

17841 

26-7 

0512 

26041 

17 

6 

6929 

11315 

22 

2 

8740 

18003 

26-8 

0551 

26236 

17 

7 

6968 

11444 

22 

3 

8780 

18165 

26-9 

0591 

26433 

17 

8 

7008 

11574 

22 

4 

8819 

18329 

27-0 

0630 

26629 

17 

9 

7047 

11704 

22 

5 

8858 

18493 

27-1 

0669 

26827 

18 

0 

7087 

11835 

22 

6 

8898 

18657 

27-2 

0709 

27025 

18 

1 

7126 

11967 

22 

7 

8937 

18823 

27-3 

0748 

27225 

18 

2 

7165 

12100 

22 

8 

8976 

18989 

27-4 

0787 

27424 

18 

3 

7205 

12233 

22 

9 

9016 

19156 

27-5 

0827 

27625 

18-4 

7244 

12367 

23-0 

9055 

19324 

27-6 

1-0866 

27826 
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Table  No.  105.— Weight  of  Lead  in  Lb.  per  Nautical  Mile — cont 


Diameter 

Lb.  per. 

Diameter 

^Lb.  per 

Diameter 

Lb.  per 

nautical 
2   m"e 

nautical 

nautical 

mm. 

inch 

mm. 

inch 

mile 

mm. 

Inch 

mile 

27-7 

1-0905 

28028 

32-3 

1-2717 

38110 

36-9 

1-4528 

49738 

27- 

8 

1-0945 

28231 

32 

4 

2756 

38347 

37 

0 

4567 

50008 

27 

9 

1-0984 

28434 

32 

5 

2795 

38584 

37 

1 

4606 

50279 

28 

0 

1-1024 

28639 

32 

6 

2835 

38821 

37 

2 

4646 

50550 

28 

1 

11063 

28844 

32 

7 

2874 

39060 

37 

3 

4685 

50822 

28 

2 

1-1102 

29049 

32 

8 

2913 

39299 

37 

4 

4724 

51095 

28 

3 

1-1142 

29256 

32 

9 

2953 

39539 

37 

5 

4764 

51369 

28 

4 

11181 

29463 

33 

0 

2992 

39780 

37 

6 

4803 

51643 

28 

5 

1-1220 

29671 

33 

1 

3031 

40021 

37 

7 

4842 

51918 

28 

6 

1-1260 

29879 

33 

2 

3071 

40264 

37 

8 

4882 

52194 

28 

7 

11299 

30088 

33 

3 

3110 

40506 

37 

9 

4921 

52470 

28 

8 

1-1339 

30298 

33 

4 

3150 

40750 

38 

0 

4961 

52747 

28 

9 

1-1378 

30509 

33 

5 

3189 

40994 

38 

1 

5000 

53026 

29 

0 

1-1417 

30721 

33 

6 

3228 

41240 

38 

2 

5039 

53304 

29- 

1 

1-1457 

30933 

33 

7 

3268 

41485 

38 

3 

5079 

53584 

29 

2 

1-1496 

31146 

33 

8 

3307 

41732 

38 

4 

5118 

53864 

29 

3 

11535 

31360 

33 

9 

3346 

41979 

38 

5 

5157 

54145 

29 

4 

1-1575 

31574 

34 

0 

3386 

42227 

38 

6 

5197 

54426 

29 

5 

1-1614 

31789 

34 

1 

3425 

42476 

38 

7 

5236 

54709 

29 

6 

1-1653 

32005 

34 

2 

3465 

42726 

38 

8 

5276 

54992 

29 

•7 

1-1693 

32222 

34 

3 

3504 

42976 

38 

9 

5315 

55276 

29 

8 

1-1732 

32439 

34 

4 

3543 

43227 

39 

•0 

5354 

55560 

29 

•9 

1-1772 

32657 

34 

5 

3583 

43478 

39 

•1 

5394 

55845 

30 

0 

1-1811 

32876 

34 

6 

3622 

43731 

39 

-2 

5433 

56131 

30 

1 

1-1850 

33095 

34 

7 

3661 

43984 

39 

•3 

5472 

56418 

30 

2 

1-1889 

33316 

34 

8 

3701 

44238 

39 

•4 

5512 

56706 

30 

3 

1-1929 

33537 

34 

9 

3740 

44492 

39 

•5 

5551 

56994 

30 

4 

1-1968 

33758 

35 

0 

3779 

44748 

39 

•6 

5591 

57283 

30 

•5 

1-2008 

33981 

35 

1 

3819 

45004 

39 

•7 

5630 

57573 

30 

6 

1-2047 

34204 

35 

2 

3858 

45261 

39 

•8 

5669 

57863 

30 

•7 

1-2087 

34428 

35 

•3 

3898 

45518 

39 

•9 

5709 

58154 

30 

•8 

1-2126 

34653 

35 

4 

3937 

45776 

40 

-0 

5748 

58446 

30 

•9 

1-2165 

34878 

35 

5 

3976 

46035 

40 

•1 

5787 

58739 

31 

•0 

1-2205 

35104 

35 

6 

4016 

46295 

40 

•2 

5827 

59032 

31 

1 

1-2244 

35331 

35 

7 

4055 

46556 

40 

•3 

5866 

59326 

31 

2 

1-2283 

35559 

35 

8 

4094 

46817 

40 

•4 

5905 

59626 

31 

•3 

1-2323 

35787 

35 

9 

4134 

47079 

40 

•5 

5945 

59916 

31 

■4 

1-2362 

36016 

36 

0 

4173 

47342 

40 

•6 

5984 

60213 

31 

•5 

1-2402 

36246 

36 

1 

4213 

47605 

40 

•7 

•6024 

60509 

31 

6 

1-2441 

36476 

36 

•2 

4252 

47869 

40 

•8 

6063 

60808 

31 

•7 

1-2480 

36707  . 

36 

3 

4291 

48134 

40 

•9 

•6102 

61106 

31 

8 

1-2520 

36939 

36 

4 

4331 

48399 

41 

•0 

6142 

61405 

31 

•9 

1-2559 

37172 

36 

•5 

4370 

48666 

41 

•1 

•6181 

61705 

32 

•0 

1-2598 

37406 

36 

•6 

4409 

48933 

41 

•2 

6220 

62006 

32 

•1 

1-2638 

37640 

36 

•7 

4449 

49200 

41 

•3 

•6260 

62308 

32-2 

1-2677 

37875 

36-8 

1-4488 

49469 

41-4 

1-6299 

62609 
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Table  No.  105. — Weight  op  Lead  in  Lb.  per  Nautical  Mile — cont 


Diameter 

Lb.  per 

Diameter 

Lb.  per 

Diameter 

Lb.  per 

nmif  ir>fl1 

nautical 

nantical 

mm. 

inch 

mile 

mm. 
46-1 

inch 
1-8150 

mile 
77636 

mm. 

inch 
1-9961 

mUe 

41-5 

1-6339 

62912 

50-7 

93897 

41 

6 

6378 

63215 

46 

2 

8189 

77969 

50-8 

2-0000 

94268 

41- 

7 

6417 

63520 

46 

3 

8228 

78307 

50-9 

2-0039 

94639 

41 

8 

6457 

63825 

46 

4 

8268 

78645 

51-0 

2-0079 

95012 

41 

9 

6496 

64130 

46 

5 

8307 

78985 

51-1 

2-0118 

95385 

42 

0 

6535 

64437 

46 

6 

8346 

79325 

51-2 

2-0157 

95758 

42 

1 

6575 

64744 

46 

7 

8386 

79666 

51-3 

2-0197 

96132 

42 

2 

6614 

65052 

46 

8 

8425 

80007 

51-4 

2-0236 

96508 

42 

3 

6654 

65361 

46 

9 

8465 

80349 

51-5 

2-0276 

96884 

42 

4 

6693 

65670 

47 

0 

8504 

80692 

51-6 

2^0315 

97260 

42 

5 

6732 

65980 

47 

1 

8543 

81036 

51-7 

2-0354 

97637 

42 

6 

6772 

66291 

47 

2 

8583 

81380 

.51-8 

2-0394 

98016 

42 

7 

6811 

66603 

47 

3 

8622 

81725 

51:9 

2-0433 

98395 

42 

8 

6850 

66915 

47 

4 

8661 

82072 

520 

2-0472 

98774 

42 

9 

6890 

67228 

47 

5 

8701 

82418 

52-1 

2-0512 

99154 

43 

0 

6929 

67542 

47 

6 

8740 

82765 

52-2 

2-0551 

99535 

43 

1 

6968 

67856 

47 

7 

8779 

83114 

52-3 

2-0591 

99917 

43 

2 

7008 

68172 

47 

8 

8819 

83463 

52-4 

2-0630 

100299 

43 

3 

7047 

68488 

47 

9 

8858 

83812 

52-5 

2-0669 

100682 

43 

4 

7087 

68804 

48 

0 

8898 

84163 

52-6 

2-0709 

101067 

43 

5 

7126 

69122 

48 

1 

8937 

84514 

52-7 

2-0748 

101451 

43 

6 

7165 

69440 

48 

2 

8976 

84865 

52-8 

2-0787 

101836 

43 

7 

7205 

69759 

48 

3 

9016 

85218 

52-9 

2-0827 

102223 

43 

8 

7244 

70078 

48 

4 

9055 

85571 

530 

2-0866 

102609 

43 

9 

7283 

70399 

48 

5 

9094 

85925 

53-1 

2-0905 

102997 

44 

0 

7323 

70720 

48 

6 

9134 

86280 

53-2 

2-0945 

103386 

44 

1 

7362 

71042 

48 

7 

9173 

86635 

53-3 

2-0984 

103774 

44 

2 

7402 

71364 

48 

8 

9213 

86991 

53-4 

2  1024 

104164 

44 

3 

7441 

71688 

48 

9 

9252 

87348 

53-5 

2- 1063 

104555 

44 

4 

7480 

72011 

49 

0 

9291 

87706 

536 

21102 

104946 

44 

5 

7520 

72336 

49 

1 

9331 

88064 

53-7 

2-1142 

105338 

44 

6 

7559 

72662 

49 

2 

9370 

88423 

53-8 

2-1181 

105731 

44 

•7 

7598 

72988 

49 

3 

9409 

88783 

53-9 

2-1220 

106124 

44 

•8 

•7638 

73315 

49 

4 

9449 

89143 

54-0 

2-1260 

106518 

44 

•9 

•7677 

73642 

49 

5 

9488 

89505 

54- 1 

2-1299 

106913 

45 

0 

7717 

73971 

49 

6 

9528 

8£867 

54-2 

2-1339 

107309 

45 

1 

7756 

74300 

49 

7 

9567 

90229 

54-3 

2-1378 

107705 

45 

•2 

•7795 

74630 

49 

8 

9606 

90593 

54-4 

2-1417 

108102 

45 

•3 

7835 

74961 

49 

9 

9646 

90957 

54-5 

2-1457 

108500 

45 

•4 

•7874 

75292 

50 

0 

9685 

91322 

54-6 

2-1496 

108898 

45 

•5 

•7913 

75624 

50 

1 

9724 

91688 

54-7 

2-1535 

109298 

45 

•6 

•7952 

75957 

50 

2 

9764 

92054 

54^8 

2-1575 

109698 

45 

•7 

•7992 

76290 

50 

3 

9803 

92421 

54^9 

2-1614 

110098 

45 

•8 

•8031 

76624 

50 

4 

9842 

92789 

55-0 

2-1654 

110500 

45 

•9 

•8071 

76959 

50 

5 

9882 

93158 

55-1 

2-1693 

110902 

460 

1-8110 

77295 

50-6 

19921 

93527 

55-2 

2-1732 

111305 
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Table  No.  105. — Weight  op  Lead  in  Lb.  per  Nautical  Mile — 
continued. 


Diameter 

Lb.  per 

Diameter 

Lb.  per 

Diameter 

Lb.  per 

niiiif't/^itl 

nautical 

mm. 

inch 
2-1772 

mile 
111709 

mm. 

inch 

uaUilCai 

mile 

mm. 

inch 
2-3031 

mile 

55-8 

.'56-9 

2-2402 

118266 

58-5 

125011 

,55-4 

2-1811 

112113 

67-0 

2-2441 

118682 

58-6 

2-3071 

125439 

55-5 

2-1850 

112.518 

57-1 

2-2480 

119099 

58-7 

2-3110 

125867 

.55-6 

2  1890 

112924 

57-2 

2-2520 

119517 

58-8 

2-3150 

126296 

55-7 

2-1929 

113330 

57-3 

2-2559 

119935 

58-9 

2-3189 

126726 

55-8 

2-1968 

113738 

57-4 

2-2598 

120354 

59-0 

2-3228 

1271.57 

55-9 

2-2008 

114146 

57  5 

2-2638 

120773 

.591 

2-3268 

127589 

560 

2-2047 

114555 

57-6 

2-2677 

121194 

59-2 

2-3307 

128021 

56- 1 

2-2087 

114964 

57-7 

2-2716 

121615 

59-3 

2-3346 

128453 

56-2 

2-2126 

115374 

57-8 

2-2756 

122037 

59-4 

2-3,S86 

128887 

56-3 

2-2165 

115785 

57-9 

2-2795 

122460 

59-5 

2-3425 

129321 

56-4 

2-2205 

116197 

58-0 

2-2835 

122883 

59-6 

2-3465 

129756 

56-5 

2-2244 

116609 

58-1 

2-2874 

123307 

59-7 

2-3504 

130192 

56-6 

2-2288 

117022 

58-2 

2-2913 

123732 

59-8 

2-3543 

130629 

56-7 

2-2323 

117436 

58-3 

2-2953 

124157 

59-9 

2-3583 

131066 

56-8 

2-2362 

117851 

58-4 

2-2992 

124584 

60-0 

2-3622 

131504 

The  above  weights  in  lb.  per  nautical  mile,  when  multiplied 

by  0-8673  give  lb.  per  statute  mile. 

by  0-4929  give  lb.  per  1000  yards. 

by  0  -  5390  give  lb.  per  kilometre. 

by  0-2444  give  kilogrammes  per  kilometre. 


CHAPTER  IX. 
STEEL   WIRE  ARMOUR. 


Whebe  cables  are  to  be  laid  direct  in  the  ground,  or  in  situations  where  they 
may  be  exposed  to  mechanical  injury,  they  should  be  armoured  with  either  steel 
wire  or  steel  tape.  The  armour  should,  generally  speaking,  consist  of  (1)  steel 
tape,  in  the  case  of  cable  having  a  diameter  over  the  lead  sheath  greater  than 
10  to  12  millimetres  (0*4  to  0-47  inch),  except  when  the  cable  is  liable  to  be 
subjected  to  any  strain  in  the  longitudinal  direction ;  (2)  steel  wires,  in  the  case 
of  cable  having  a  diameter  over  the  lead  sheath  less  than  10  to  12  millimetres, 
and  in  all  cases  where  the  cable  is  liable  to  be  strained  longitudinally. 

The  cable  or  core  to  be  wire  armoured  has  to  be  provided  with  a  bedding  of 
jute  yarn,  and  the  armouring  wires  are  generally  protected  with  an  overall 
serving  of  jute ;  for  armouring  lead-covered  cables  the  various  layers  are  applied 
to  the  cable  in  one  of  the  two  following  orders : — 
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(a)  Tar 
Jute  yam 
Tar 

Steel  wires 
Compound 
Tarred  jute  yarn 
Compound 


(6)  Tarred  jute  yam 
Compound 
Steel  wires 
Compound 
Tarred  jute  yarn 
Compound. 


The  servings  of  jute  yarn  should  be  applied  in  the  opposite  direction  to  the 
lay  of  the  sheathing  wires. 

Jute  yarn  servings  under  the  sheathing  wires  have,  owing  to  the  compression, 
a  specific  gravity  of  approximately  0*796  and  weigh  2100  lb.  per  nautical  mile 
of  square  inch  section. 

Tarred  jute  yarn  under  sheathing  wires  has  a  specific  gravity  of  0  •  920  and 
weighs  2430  lb.  per  nautical  mile  of  square  inch  section.  The  weight  of  tar  in 
tarred  jute  yam  is  approximately  44  per  cent,  of  the  total  weight,  or  80  per  cent, 
of  the  jute  weight. 

Table  No.  106  gives  the  increase  of  diameter  due  to  one  layer  of  various 
size  jute  yam. 

Table  No.  106. — Jute  Serving  under  Wire  Armour. 


Size  of  Jute  Yarn.  i.e.  Weight 
per  Nautical  Mile 


Increase  of  Diameter  per  Layer 


mils 

mm. 

118 

3-00 

128 

3-25 

148 

3-75 

166 

4-20 

Jute  Serving  under  Wire  Armour. 

Let  n  =  number  of  sheathing  wires 

A  =  diameter  of  core 
B  =  pitch  diameter  of  sheath  wires 
d  =  diameter  of  sheath  wire. 

Therefore  the  area  corresponding  to  the  pitch  diameter  of  the  sheathing  wires  is 

I  (B^),  and  the  area  of  the  core  is  equal  to  ^  (A«). 

Therefore  the  area  of  the  jute  serving  space  is  equal  to  ^  (B^  —  A'^),  less  the 

areas  of  those  portions  of  the  sheathing  wires  inside  the  pitch  circle  of  the 
sheathing  wires  ;  these  portions  are  very  approximately  semicircles,  and  therefore 

their  total  area  is  equal  to  ^  (d^)  -^. 

Therefore  the  area  of  the  jute  serving  space  is  equal  to 


.^(b-a.-|4 
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Taking  the  speoifio  grayity  of 
the  yarn  under  wire  armonr  to  be 
0-796,  of  tarred  jute  yam  0*92, 
and  of  cutched  jute  yam,  as  used 
for  submarine  cables,  0*626,  the 
constants  as  given  in  Table  No.  107 
are  obtained. 

By  omitting  the  core  in  Fig. 
10,  the  jute  space  becomes 


.;(B«--d.) 


but  B,  the  diHmeter  of  the  pitch 
circle,  is  a  function  of  n  and  d, 
therefore,  the  jute  space  (con- 
sidering the  core  as  absent)  can 
be  expressed  in  terms  of  (n  d*) 
and,  therefore,  also  the  weight  of 
jute. 

Table  No.  108. — Value  of  the  Constant  c  for  Calculating  the  Weight 
OP  Jute  ob  Hemp  Sebving  under  Steel- Wibe  Sheathing,  for  Lead- 
Sheathed  Cables.  (1  square  inch  section  weighs  2100  lb.  per  nautical  mile. 
Specific  gravity  0  •  796.) 


No.  of 

Cunstant  c 

Constant  c 

No.  of 

Constant  c 

Constunt  c 

No.  of 

Constant  c 

Constant 

cfor 
diam.  in 
inches 

Sheath 

for  diam. 

for  diam.  in 

Sheath 

for  diam. 

for  diam.  in 

Sheath 

for  diam. 

Wires 

in  mm. 

Inches 

Wires 

inches 

Wires 

in  mm. 

3 

013122 

84-643 

23 

109-333 

70534-53 

43 

424-783 

274044 

4 

•69855 

450-66 

24 

120-228 

77563-8 

44 

446-958 

288349 

5 

1  17665 

1139-00 

25 

131-643 

84927-8 

45 

468-698 

302374 

6 

3-2729 

2111-45 

26 

143-574 

92625-3 

46 

491- 010 

316769 

7 

5-4374 

3507-89 

27 

156-025 

100647 

47 

513-855 

331507 

8 

8-0474 

5191-71 

28 

168-994 

109024 

48 

537-233 

346589 

9 

11-175 

7209-11 

29 

182-482 

117726 

49 

561-419 

362193 

10 

14-819 

9560-47 

30 

196-487 

126761 

50 

585-369 

377644 

11 

18-982 

12245-80 

31 

211-011 

136131 

51 

610-956 

394151 

12 

23-662 

15265-09 

32 

226-043 

145829 

52 

635-695 

410111 

I'ii 

28-860 

18618-72 

33 

241-609 

155871 

53 

661-578 

426809 

14 

34-575 

22305-81 

34 

257-687 

166244 

54 

688-034 

443876 

15 

40-809 

26327-68 

35 

274-298 

176947 

55 

714-982 

461262 

16 

47-562 

30684-17 

36 

291-402 

187994 

56 

742-463 

478991 

17 

57-832 

35374-17 

37 

309-039 

199373 

57 

770-418 

497025 

18 

62-621 

40398-90 

38 

327-189 

211082 

58 

799-260 

515633 

19 

70-926 

45757-08 

39 

345-852 

223122 

59 

828-004 

534176 

20 

79-750 

51449-99 

40 

365-027 

235493 

60 

857-537 

553229 

21 

89-094 

57477-62 

41 

384-755 

248220 

22 

98-954 

63838-71 

42 

404-937 

261240 
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The  weight  of  jute  serving  under  wire  armour  can  therefore  be  written 
equal  to 

(d?  c)  lb.  per  nautical  mile, 

where  d  is  the  diameter  of  the  sheathing  wire,  and  c  is  a  constant  depending 
upon  the  number  of  wires  and  the  specific  gravity  of  the  jute  yarn.  The  value 
of  this  constant  c  is  given  in  Table  No.  108  for  2100  lb.  jute  and  in  Table  No.  109 
for  1650  lb.  jute. 

The  weight  of  serving  in  pounds  per  nautical  mile  multiplied  by  0  *  2445  gives 
the  weight  in  kilogrammes  per  kilometre.  ^ 

The  Engineering  Standards  Committee  recommend  that  for  all  cables 
whose  diameter  over  lead  is  less  than  0  •  50  inch,  the  sheathing  should  consist 
of  steel  wires  of  0*072  inch  diameter;  further,  that  for  diameters  less  than 
0*50  inch  the  thickness  of  the  jute  serving  should  be  60  mils  thick,  and  for 
diameters  above  0*50  inch  the  thickness  of  jute  serving  should  be  100  mils 
thick.  The  Verband  Deutscher  Elektrotechniker  recommend  wire  armour  for 
cables  up  to  10  square  millimetres  conductor  cross  section,  the  armouring  wires 
to  be  of  1  •  8  millimetre  diameter,  both  the  serving  under  and  over  the  armour  to 
consist  of  jute  1*5  millimetre  thick. 


Table  No.  109. — Value  op  Constant  c  for  Calculating  the  Weight  of 
Jute  or  Hemp  serving  under  Steel  Wire  Sheathing,  for  Gutta- 
percha Cables.  (1  square  inch  section  weighs  1650  lb.  per  nautical  mile. 
Specific  gravity  =  0  626.) 


No.  of 

Constant  c 

Constant  c 

No.  of 

Constant  c 

Constant  c 

Sheath 

for  diam.  in 

for  diam.  in 

Sheath 

for  diam.  in 

for  diam.  in 

Wires 

mm. 

inches 

Wires 

mm. 

inches 

3 

0- 10310 

66-513 

17 

43-082 

27794 

4 

•54886 

354-09 

18 

49-202 

31742 

5 

1-3872 

894-93 

19 

55-728 

35952 

6 

2-5715 

1659-0 

20 

62-661 

40425 

7 

4-2723 

2756-2 

21 

70  002 

45161 

8 

6-3230 

4079-2 

22 

77-749 

50159 

9 

8-7800 

5667-3 

23 

85-904 

55420 

10 

11-6437 

7511-8 

24 

94-465 

60943 

11 

14-9142 

9621-7 

25 

103-434 

66729 

12 

18-5914 

11994 

26 

112-809 

72777 

13 

22-676 

14629 

27 

122-591 

79088 

14 

27-166 

17526 

28 

182-781 

85662 

15 

32-065 

20686 

29 

143-379 

92499 

16 

37-370 

24109 

30 

154-383 

99598 

Tables  Nos.  110  and  111  give  the  weight  in  lb.  per  nautical  mile  of  jute  yam, 
as  used  under  the  sheathing  wires  (specific  gravity  0  •  80)  of  lead-sheathed  cables. 
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Galvanised  steel  sheathing  wire  has  a  specific  gravity  of  approximately  7*8. 

The  weight  of  any  galvanised  steel  wire  is  equal  to  ^^  lb.  per  nautical 

62*6 

mile,  or —  lb.  per  statute  mile,  when  d  is  the  diameter  of  the  wire  in  mils. 

72 

The  diameter  of^any  galvanised  steel  wire  weighing  W  lb.  per  nautical  mile 
is  equal  to  7*91  VW  mils,  or  weighing  W  lb.  per  statute  mile  8*49  VW  mils. 

The  length  of  lay  for  the  sheathing  wires  is  given  by  the  diameter  .under  the 
inner  jute  serving  multiplied  by  24. 

The  number  n  of  sheathing  wires  having  a  diameter  d  which  will  completely 
sheathe  a  cable  is  equal  to 


r-i-^) 


where  D  is  the  diameter  over  the  jute  serving. 

Table  No.  112  gives  the  number  and  diameter  of  the  wires  which  will  com- 
pletely sheathe  cables  of  various  diameters. 

Table  No.  113  gives  the  weight  of  steel  wire  in  lb.  per  nautical  mile  for 
various  diameters. 

If  a  cable  be  completely  armoured  by  N  wires,  each  of  diameter  d,  then  the 
diameter  of  the  pitch  circle  of  the  sheathing  wires  is  given  by  (d  c),  where  c  is  a 
constant  depending  on  the  number  N  of  sheathing  wires.  The  diameter  over 
the  inner  jute  serving  will  therefore  be  equal  to  (d  c  —  d)^  and  the  diameter  over 
the  sheathing  wires  will  be  equal  to  (rf  c  +  d). 

Table  No.  114  gives  the  value  of  this  constant  c  for  various  numbers  of 
sheathing  wires. 
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Table  No.  114. — Table  op  Constants  for  Oaloulatino  the  Pitch 

DiAMETBB  AND  DiAMETEB  OYER  ShBATHINQ   WIBES. 


Number  of 
Sheath  Wires 

Constant 
1-1547 

Number  of 
Sheath  Wires 

Constant 

Number  of 
Sheath  Wires 

Constant 

3 

26 

8-2962 

49 

15-6079 

4 

1-4142 

27 

8-6138 

50 

15-9260 

5 

1-7013 

28 

8-9314 

51 

16-2441 

6 

2-0000 

29 

9-2491 

52 

16-5623 

7 

2-3048 

30 

9-5668 

53 

16-8843 

8 

2-6131 

31 

9-8845 

54 

17-1984 

9 

2-9238 

32 

10-2023 

55 

17-5166 

10 

3-2361 

33 

10-5200 

56 

17-8347 

11 

3-5495 

34 

10-8387 

57 

18-1529 

12 

3-8637 

35 

11   1558 

58 

18-4710 

1.3 

4-1786 

36 

11-4737 

59 

18-7892 

14 

4-4940 

37 

11-7862 

60 

19-1073 

15 

4-8097 

38 

,12-1096 

61 

19-4254 

16 

5-1258 

39 

12-4275 

62 

19-7437 

17 

5-4422 

40 

12-7455 

63 

20-0615 

18 

5-7588 

41 

13-0635 

64 

20-3800 

19 

6-0755 

42 

13-3815 

65 

20-6984 

20 

6-3924 

43 

13-6995 

06 

21-0163 

21 

6-7095 

44 

14-0175 

67 

21-3347 

22 

7-0267 

45 

14-3356 

68 

21-6528 

23 

7-8439 

46 

14-6537 

69 

21-9710 

24 

7-6613 

47 

14-9717 

70 

22-2893 

25 

7-9787 

48 

15-2898 

Table  No.  115  gives  the  number  and  diameter  of  sheathing  wires  necessary 
to  completely  armour  jute  served  cables  of  various  diameters,  together  with  their 
weight  in  kilogrammes  per  kilometre  which  is  equal  to : 
7*8  (cross  section  of  one  wire  in  mm.*)  x  (number  of  wires)  +  2  per  cent,  for  lay 

Kilogrammes  per  kilometre  X  2-016  gives  lb.  per  1000  yards. 

Kilogrammes  per  kilometre  x  3-548  gives  lb.  per  statute  mile. 

Kilogrammes  per  kilometre  x  4-090  gives  lb.  per  nautical  mile. 

Table  No.  116  gives  particulars  of  various  sheathings  as  used  for  submarine 
cables ;  the  weight  of  jute  serving  given  is  that  which  would  completely  fill  the 
space  inside  the  sheathing  wires ;  therefore  the  weight  of  the  core,  considered  as 
jute,  must  be  subtracted  from  this  weight  to  obtain  the  amount  of  serving  in  the 
cable.    For  example : 

18  sheathing  wires  each  10  mm.  diameter. 

Pitch  diameter  given  2-267  inches. 

Therefore  diameter  over  jute  serving  =  2-267—0-3937  inch. 

Let  the  diameter  over  the  gutta-percha  core  be  1  -48  inch. 

Therefore  core  area  ss  1*72  square  inch. 

Therefore  the  weight  of  this  core,  considered  as  jute,  will  be  1-72  x  1650 
s=  2838  lb.  per  nautical  mile. 

Therefor©  the  weight  of  the  jute  serving  required  will  be  4940  —  2838 
s=  2102  lb.  per  nautical  mile. 
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Table  No.  115. — Particulars  of  Round  Steel  Wire 
Sheathing  for  Caries. 


Diam. 

Sheath  Wires 

Weight 

Diam. 

Sheath  Wires 

Weight 

Diam.    Sheath  Wires 

Weight 

of  Wires, 
Icilog. 

of  Wires, 

kilOK. 

over 

of  Wires 

Jute 

Diam. 

Jute 

Diam. 

Jute 

Diam. 

kilog. 

mm. 

No. 
10 

mm. 
1-5 

per  km. 

mm. 

No. 

mm. 

per  km. 

mm. 

No. 

mm. 

per  km. 

3-3 

141 

10-8 

20 

2-0 

500 

15-2 

27 

20 

675 

3-8 

11 

1-5 

155 

10-9 

.26 

1-5 

366 

15-2 

19 

30 

1068 

4-3 

12 

1-5 

169 

10-9 

13 

3-5 

995 

15-2 

15 

4-0 

1499 

4-4 

10 

2-0 

250 

10-9 

10 

5-0 

1562 

15-2 

11 

60 

2474 

4-7 

13 

1-5 

183 

111 

17 

2-5 

664 

15-3 

10 

7-0 

3061 

5-0 

11 

2-0 

275 

11-3 

15 

3-0 

843 

15-5 

17 

3-5 

1301 

5-2 

14 

1-5 

197 

11-3 

11 

4-5 

1391 

15-5 

12 

5-5 

2268 

5-5 

10 

2-5 

391 

11-4 

27 

1-5 

380 

15-6 

14 

4-5 

1770 

5-6 

12 

2-0 

300 

11-4 

21 

2-0 

525 

15-7 

36 

1-5 

506 

5-7 

15 

1-5 

211 

11-4 

12 

40 

1199 

15-7 

13 

5-0 

2030 

6-1 

16 

1-5 

225 

11-9 

18 

2-5 

703 

15-8 

23 

2-5 

899 

6-3 

11 

2-5 

430 

11-9 

28 

1-5 

394 

15-8 

28 

20 

700 

6-3 

13 

2-0 

325 

120 

22 

20 

550 

16-2 

20 

3-0 

1124 

6-6 

17 

1-5 

239 

12-0 

10 

5-5 

1890 

16-2 

11 

6-5 

2904 

6-6 

10 

30 

562 

12-1 

14 

3-5 

1071 

16-4 

10 

7-5 

3514 

6-9 

14 

2-0 

350 

12-4 

29 

1-5 

408 

16-5 

29 

2-0 

725 

7-1 

12 

2-5 

469 

12-4 

16 

30 

900 

16-5 

16 

4-0 

1599 

71 

18 

1-5 

253 

12-5 

11 

50 

1717 

16-6 

24 

2-5 

938 

7-5 

n 

3-0 

619 

12-5 

13 

40 

1299 

16-6 

18 

3-5 

1377 

7-6 

19 

1-5 

267 

12-6 

23 

2-0 

575 

17  0 

15 

4-5 

1897 

7-6 

15 

2-0 

375 

12-7 

19 

2-5 

743 

17-0 

12 

60 

2699 

7-7 

10 

3-5 

765 

12-8 

30 

1-5 

422 

17-1 

30 

2-0 

750 

7-8 

13 

2-5 

508 

12-8 

12 

4-5 

1517 

17-1 

21 

30 

1181 

8-1 

20 

1-5 

281 

13-1 

10 

60 

2249 

17-2 

13 

5-5 

2457 

8-3 

16 

2-0 

400 

13-3 

31 

1-5 

436 

17-4 

25 

2-5 

977 

8-5 

21 

1-5 

295 

13-3 

24 

2-0 

600 

17-4 

14 

5-0 

2186 

8-5 

12 

3-0 

675 

13-3 

17 

30 

956 

17-5 

10 

8-0 

3998 

8-6 

14 

2-5 

545 

13-3 

15 

3-5 

il48 

17-5 

11 

7-0 

3367 

8-7 

11 

3-5 

842 

13-5 

20 

2-5 

782 

17-7 

31 

2-0 

775 

8-7 

10 

4-0 

1000 

13-8 

32 

1-5 

450 

17-7 

19 

3-5 

1454 

8-9 

17 

2-0 

425 

13-8 

14 

4-0 

1399 

17-7 

17 

4-0 

1699 

9-0 

22 

1-5 

310 

13-8 

11 

5-5 

2079 

18-0 

22 

3-0 

1237 

9-4 

15 

2-5 

586 

13-9 

25 

2-0 

625 

18-2 

26 

2-5 

1016 

9-4 

13 

3-0 

731 

141 

13 

4-5 

1644 

.18-3 

32 

2-0 

800 

9-5 

23 

1-5 

324 

14-2 

21 

2-5 

821 

18-3 

12 

6-5 

3168 

9-5 

18 

2-0 

450 

14-2 

12 

5-0 

1873 

18-5 

16 

4-5 

2023 

9-8 

10 

4-5 

1265 

14-2 

10 

6-5 

2640 

18-7 

10 

8-5 

4514 

9-9 

12 

3-5 

918 

14-3 

33 

1-5 

464 

18-8 

20 

3-5 

1531 

100 

24 

1-5 

338 

14-3 

18 

3-0 

1012 

18-9 

13 

6-0 

2924 

10-0 

11 

4-0 

1099 

14-4 

16 

3-5 

1224 

190 

33 

2-0 

825 

10-1 

19 

2-0 

475 

14-6 

26 

20 

650 

19-0 

27 

2-5 

1055 

10-3 

16 

2-5 

625 

14-7 

34 

1-5 

478 

19-0 

23 

3-0 

1293 

10-4 

25 

1-5 

352 

15-0 

22 

2-5 

860 

19-0 

18 

4-0 

1799 

10-4 

14 

3-0 

787 

15-2 

35 

1-5 

492 

19-0 

15 

5-0 

2344 
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Diam. 

Shenth  Wires 

Weijcht 

Diam. 

Sheath  Wires 

Weight 
of  Wires 

Diam. 

Sheath  Wires 

Weight 

over 

of  Wiret! 

over 

of  W^ires 

Jute 

Diam. 

kilog.  ' 

Jute 

Diam. 

kilog.  ' 

Jote 

Diam. 

kilog.  * 

mm. 

No. 

mm. 

per  km. 

mm. 

No. 
28 

mm. 

per  km. 

mm. 

No. 
18 

mm. 
6-0 

per  km. 

19 

•0 

14 

5-5 

2646 

23-7 

3-0 

1574 

28-5 

4048 

19 

•0 

11 

7-5 

3865 

23-8 

11 

9-5 

6202 

28-6 

16 

70 

4897 

19 

•7 

34 

2-0 

850 

240 

12 

8-0 

5416 

28-7 

17 

6-5 

4488 

19 

•7 

10 

9-0 

5060 

24- 1 

20 

4-5 

2509 

28-8 

29 

3-5 

2219 

19 

•7 

28 

2-5 

1094 

24-2 

17 

5-5 

3213 

29-2 

26 

40 

2599 

19 

•8 

12 

7-0 

3673 

24-2 

14 

7-0 

4285 

29-5 

34 

3-0 

1911 

19 

•9 

17 

4-5 

2150 

24-4 

25 

3-5 

1913 

29-5 

14 

8-5 

6319 

20 

•0 

24 

3-0 

1349 

24-5 

16 

6-0 

3598 

29-5 

20 

5-5 

3780 

20 

•0 

21 

3-5 

1607 

24-5 

15 

6-5 

3960 

29-9 

13 

9-5 

7330 

20 

•2 

11 

8-0 

4398 

24-6 

34 

2-5 

1328 

29-9 

24 

4-5 

3035 

20 

•3 

35 

2-0 

875 

24-7 

29 

3-0 

1620 

30-0 

30 

3-5 

2295 

20 

•3 

19 

40 

1899 

25-0 

13 

8-0 

5198 

30-0 

22 

5-0 

3434 

20 

•3 

13 

6-5 

3432 

25-0 

11 

10-0 

6872 

30-2 

15 

80 

5998 

20 

•5 

16 

5-0 

2498 

25-0 

22 

4-0 

2199 

30-2 

10 

6-0 

4273 

20 

•G 

29 

2-5 

1133 

251 

19 

5-0 

2966 

30-4 

35 

30 

1967 

20 

•8 

10 

9-5 

5639 

25-3 

23 

40 

2299 

30-4 

27 

40 

2699 

20 

•8 

15 

5-5 

2835 

25-4 

35 

2-5 

1367 

30-8 

18 

6-5 

4752 

20 

•9 

36 

20 

900 

25-5 

12 

90 

6072 

30-8 

16 

7-5 

5622 

20 

•9 

25 

30 

1405 

25-5 

26 

3-5 

1989 

30-9 

17 

7-0 

5204 

20 

■9 

14 

6-0 

3148 

25-6 

21 

4-5 

2656 

310 

31 

3-5 

2372 

21 

0 

22 

3-5 

1683 

25-7 

30 

30 

1686 

31-2 

14 

9-0 

7084 

21 

•2 

12 

7-5 

4217 

260 

18 

5-5 

3402 

31-2 

21 

5-5 

3968 

21 

3 

11 

8-5 

4965 

26-0 

14 

7-5 

4919 

31-4 

36 

30 

2024 

21 

3 

18 

4-5 

2276 

26-2 

36 

2-5 

1406 

31-4 

25 

4-5 

3161 

21 

4 

30 

2-5 

1172 

26-5 

17 

6-0 

3823 

31-5 

13   100 

8120 

21 

•6 

20 

40 

1999 

26-5 

15 

70 

4591 

31-6 

28 

40 

2799 

21 

9 

10 

10-0 

6247 

26-6 

31 

30 

1743 

31-6 

23 

5-0 

3591 

21 

9 

26 

30 

1462 

26-6 

27 

3-5 

2066 

321 

15 

8-5 

6770 

21 

9 

13 

7-0 

3979 

26-6 

24 

40 

2399 

32-2 

32 

3-5 

2448 

22 

0 

17 

5-0 

2654 

26-6 

16 

6-5 

4223 

32-2 

20 

6-0 

4408 

22 

1 

23 

3-5 

1760 

26-7 

13 

8-5 

5868 

32-7 

16 

8-0 

6398 

22 

2 

31 

2-5 

1211 

26-8 

12 

9-5 

6766 

32-7 

26 

4-5 

3288 

22 

5 

11 

90 

5565 

26-8 

20 

50 

3123 

32-9 

19 

6-5 

5016 

22 

5 

16 

5-5 

3024 

27- 0 

22 

4-5 

2782 

330 

14 

9-5 

7894 

22 

5 

14 

6-5 

3696 

27-5 

32 

30 

1799 

33-0 

29 

40 

2899 

22 

6 

12 

8-0 

4798 

27-5 

19 

5-5 

3591 

330 

22 

.5-5 

4158 

22 

6 

19 

4-5 

2403 

27-7 

14 

8-0 

5598 

33-1 

17 

7-5 

5974 

22 

7 

16 

60 

3374 

27-7 

28 

3-5 

2142 

33-2 

as 

3-5 

2525 

22 

8 

27 

3-0 

1518 

27-9 

25 

40 

2499 

33-2 

24 

50 

3747 

22 

8 

21 

40 

2099 

28-2 

13 

9-0 

6578 

33-2 

18 

70 

5510 

22 

9 

32 

2-5 

1250 

28-2 

12 

10-0 

7496 

340 

15 

9-0 

7590 

23 

3 

24 

3-5 

1836 

28-3 

15 

7-5 

5271 

34-2 

30 

4-0 

2999 

23 

5 

13 

7-5 

4568 

28-4 

21 

50 

3279 

34-2 

21 

6-0 

4723 

23 

6 

18 

5-0 

2810 

28-5 

33 

30 

1855 

34-3 

27 

4-5 

3414 

28-7 

33 

2-5 

1289 

28-5 

23 

4-5 

2908 

34-4 

34 

3-5 

2602 
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ELBOTEIC  CABLES 
Table  No.  115 — oontinued. 


Diam. 

Sheath  Wires 

Weight 

of  Wires, 

kilog. 

Di&m. 

Sheath  Wires 

Weight 
of  Wires 

Diam. 

Sheath  Wires 

Weight 

of  Wires, 

kilog. 

ov6r 

over 

Jute 

-_ 

J>iam. 

Jute 

Diam. 

kilog.  * 

Jute 



Diam. 

mm. 

No. 

mm. 

per  km. 

mm. 

No. 
32 

mm. 
4-5 

per  km. 

mm. 

No. 

ntm. 

per  km. 

34-7 

14 

100 

8744 

411 

4046 

49-4 

29 

6-0 

6522 

34 

■7 

28 

5 

5 

4347 

41 

2 

29 

5 

0 

4527 

49 

4 

27 

6 

5 

7128 

34 

8 

26 

5 

0 

3903 

41 

8 

36 

4 

0 

3599 

49 

8 

24 

7 

5 

8432 

34 

9 

16 

8 

5 

7222 

41 

9 

25 

6 

0 

5623 

50 

2 

19 

10 

0 

11870 

35 

0 

20 

6 

5 

5279 

42 

0 

27 

5 

5 

5103 

50 

5 

32 

5 

5 

6047 

35 

3 

17 

8 

0 

6798 

42 

0 

22 

7 

0 

6734 

50 

5 

23 

8 

0 

9196 

35 

3 

19 

7 

0 

5805 

42 

1 

17 

9 

5 

9586 

60 

8 

35 

5 

0 

5464 

35 

5 

35 

3 

5 

2678 

42 

6 

21 

7 

5 

7378 

51 

0 

22 

8 

5 

9930 

35 

5 

31 

4 

0 

3099 

42 

7 

19 

8 

5 

8576 

51 

0 

20 

9 

5 

11275 

35 

5 

18 

7 

5 

6365 

42 

8 

30 

5 

0 

4684 

51 

1 

26 

7 

0 

795S 

35 

7 

28 

4 

5 

3541 

43 

0 

33 

4 

5 

4172 

51- 

2 

30 

6 

0 

6748 

36 

0 

15 

9 

5 

8458 

43 

0 

20 

8 

0 

7998 

51 

2 

21 

9 

0 

10630 

36 

0 

22 

6 

0 

4948 

43 

0 

18 

9 

0 

9108 

51 

4 

28 

6 

5 

7392 

36 

4 

26 

5 

0 

4059 

43 

2 

24 

6 

5 

6335 

52 

1 

25 

7 

5 

8785 

36 

5 

24 

5 

5 

4536 

43 

5 

28 

5 

5 

5292 

52- 

3 

36 

5 

0 

5620 

36 

6 

36 

3 

5 

2754 

43 

8 

26 

6 

0 

5847 

52- 

6 

33 

5 

5 

6237 

36 

8 

32 

4 

0 

3199 

44 

2 

34 

4 

5 

4299 

53 

1 

27 

7 

0 

8264 

37 

0 

16 

9 

0 

8096 

44 

3 

23 

7 

0 

7040 

53- 

2 

31 

6 

0 

6972 

37 

0 

29 

4 

5 

3667 

44 

4 

17 

10 

0 

10620 

53- 

2 

24 

8 

0 

9596 

37 

0 

21 

6 

5 

5544 

44 

5 

31 

5 

0 

4880 

53 

5 

29 

6 

5 

7656 

37 

6 

17 

8 

5 

7673 

45 

0 

22 

7 

5 

7730 

53 

8 

20  10 

0 

12490 

37 

6 

20 

7 

0 

6122 

45 

2 

19 

9 

0 

9614 

54 

0 

34 

5 

5 

6425 

37 

8 

15  10 

0 

9370 

45 

3 

18 

9 

5 

10148 

54 

0 

23 

8 

5 

10380 

38 

0 

33 

4 

0 

3299 

45 

3 

29 

5 

5 

5481 

54 

0 

^2 

9 

0 

11300 

38 

0 

18 

8 

0 

7198 

45 

3 

25 

6 

5 

6600 

54 

0 

21 

9 

5 

11840 

38 

0 

23 

6 

0 

5173 

45 

5 

21 

8 

0 

8398 

54 

7 

26 

7 

5 

9136 

38 

0 

27 

5 

0 

4215 

45 

6 

27 

6 

0 

6072 

55 

0 

32 

6 

0 

7196 

38 

0 

19 

7 

5 

6676 

45 

7 

20 

8 

5 

9026 

55 

3 

28 

7 

0 

8570 

38 

1 

25 

5 

5 

4725 

45 

9 

35 

4 

5 

4426 

55 

6 

25 

8 

0 

9996 

38 

5 

30 

4 

5 

3794 

46 

0 

32 

5 

0 

4995 

55 

7 

30 

6 

5 

7920 

39 

0 

16 

9 

5 

9022 

46 

5 

24 

7 

0 

7346 

55 

8 

35 

5 

5 

6614 

39 

0 

22 

6 

5 

5808 

47 

0 

30 

5 

5 

5670 

56 

5 

24 

8 

5 

10830 

39 

4 

34 

4 

0 

3399 

47 

4 

36 

4 

5 

4552 

56 

8 

21 

10 

0 

13120 

39 

5 

28 

5 

0 

4371 

47 

4 

18 

10 

0 

11240 

57 

0 

23 

9 

0 

11640 

39 

8 

17 

9 

0 

8602 

47 

5 

28 

6 

0 

6-97 

57 

0 

22 

9 

5 

12405 

39 

8 

21 

7 

0 

6428 

47 

5 

26 

6 

5 

6864 

57 

1 

27 

7 

5 

9488 

40 

0 

31 

4 

5 

3920 

47 

5 

23 

7 

5 

8082 

57 

2 

33 

6 

0 

7422 

40 

0 

26 

5 

5 

.4914 

47 

7 

19 

9 

5 

10710 

57 

5 

36 

5 

5 

6804 

40 

0 

24 

6 

0 

5398 

48 

0 

22 

8 

0 

8796 

57 

5 

29 

7 

0 

8876 

40 

3 

20 

7 

5 

7028 

48 

1 

33 

5 

0 

5152 

57 

7 

31 

6 

5 

8184 

40 

4 

18 

8 

5 

8124 

48 

2 

20 

9 

0 

10120 

58 

2 

26 

8 

0 

10395 

40 

5 

19 

8 

0 

7598 

48 

3 

21 

8 

5 

9478 

59 

0 

34 

6 

0 

7647 

40 

6 

35 

4 

0 

3499 

48 

6 

25 

7 

0 

7652 

59 

3 

25 

8 

5 

11280 

41 

0 

16  10 

0 

9994 

48 

7 

31 

5 

5 

5859 

59 

5 

28 

7 

5 

9839 

41-0 

23 

6-5 

6071 

49-2 

34 

5-0 

5308 

59-6 

32 

6-5 

8447 
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Diam. 

Sheath  Wires 

Weight 

of  Wires, 

kiloK. 

per  km. 

12140 

Diam. 
over 
Jute 
mm. 

Sheath  Wires 

Weight 

of  Wires, 

kilog. 

per  km. 

Diam. 
over 

Sheath  Wires 

Weight 
of  Wires, 

Jute 
njm. 

No. 
24 

iJiam. 
mm. 

90 

No. 

Diam. 
mm. 

Jute 
mm. 

No. 

Diam. 
mm. 

kllog.   ' 
per  km. 

59-9 

68-3 

27 

9-0 

13660 

79 

0 

28 

100 

17490 

60-0 

30 

7-0 

9182 

68-5 

30 

8-0 

11995 

80 

0 

31 

90 

15685 

60-0 

22 

10-0 

13740 

68-7 

32 

7-5 

11240 

81 

0 

33 

8-5 

14890 

60-2 

23 

9-5 

12965 

69-0 

34 

7-0 

10410 

81 

5 

35 

8-0 

13995 

61-0 

35 

6-0 

7872 

69-4 

26 

9-5 

14660 

81 

5 

30 

9-5 

16915 

61-0 

27 

8-0 

10795 

69-6 

25 

lO-O 

15610 

82 

5 

29 

100 

18110 

61-7 

29 

7-5 

10190 

70-5 

29 

8-5 

13090 

83 

0 

32 

9-0 

16190 

62-0 

31 

7-0 

9489 

71-0 

31 

8-0 

12395 

83 

5 

34 

8-5 

15345 

62-0 

26 

8-5 

11730 

71-0 

33 

7-5 

11592 

84 

0 

36 

8-0 

14395 

62-1 

33 

6-5 

8710 

71-0 

28 

90 

14170 

84 

4 

31 

9-5 

17480 

62-8 

25 

9-0 

12650 

71-5 

35 

70 

10710 

85 

5 

32 

9-5 

18040 

63-0 

36 

6-0 

8096 

721 

27 

9-5 

15222 

86 

0 

35 

8-5 

15795 

63-1 

24 

9-5 

13530 

73-0 

30 

8-5 

13540 

86 

0 

33 

90 

16700 

63-3 

28 

8-0 

11195 

730 

26 

lO-O 

16240 

86 

0 

30 

10-0 

18740 

63-5 

34 

6-5 

8976 

73-3 

36 

7-0 

11020 

88 

2 

34 

9-0 

17200 

63-5 

23 

10-0 

14360 

73-5 

34 

7-5 

11950 

89 

0 

36 

8-5 

16250 

64-3 

30 

7-5 

10540 

73-6 

32 

8-0 

12795 

89 

0 

31 

100 

19360 

64-5 

32 

7-0 

9796 

74-4 

29 

9-0 

14670 

90 

5 

33 

9-5 

18605 

64-5 

27 

8-5 

12185 

.75-0 

28 

9-5 

15790 

90 

5 

32 

10-0 

19985 

65-6 

26 

90 

13160 

75-5 

31 

8-5 

13990 

91 

0 

35 

9-0 

17710 

65-9 

29 

8-0 

11595 

76-0 

33 

8-0 

13195 

93 

1 

34 

9-5 

19170 

66-0 

35 

6-5 

9239 

760 

27 

10-0 

16860 

94 

0 

36 

90 

18220 

66-1 

25 

9-5 

14095 

76-5 

35 

7-5 

12300 

95 

0 

33 

100 

20610 

m'5 

33 

7-0 

10100 

77-4 

30 

9-0 

15180 

96 

9 

35 

9-5 

19732 

66-5 

24 

100 

14990 

78-1 

32 

8-5 

14440 

98 

2 

34 

10-0 

21235 

66-7 

31 

7-5 

10890 

78-5 

34 

8-0 

13595 

99 

2 

36 

9-5 

20298 

67-0 

28 

8-5 

12640 

78-5 

36 

7-5 

12650 

100 

8 

35 

10-0 

21860 

68-0 

36 

6-5 

9504 

78-5 

29 

9-5 

16350 

104 

8 

36 

100 

22485 

Digitized  by  CjOOQ iC 


232 


ELECTRIC  CABLES 


Table  No.  116. — Particulars  op  Steel  Wire  Armoubing  for 
Submarine  Cable. 

(Jute  serving  weighing  1650  lb.  per  sq.  in.  per  nautical  mile.) 


Diam.  of  Wire 

Pitch  Dlam.  of 
Wires 

Weight  of  a 

Single  ^^'ire,  lb. 

per  Nautical 

Mile 

Total  Weight 

Total  Weight 
of  Jute 

No.  of 
Wires 

of  Wires, 

lb.  per  Nautical 

Mile 

inclosed  lb 

mm. 

in. 

mm. 

in. 

per  Nautical 
Mile 

10-0 

0-3937 

8 

26-15 

1-029 

2474 +  4J% 

20683 

650 

^ 

n 

J) 

29 

25 

1-151 

23268 

880 

if 

«) 

10 

32 

4 

1-274 

25803 

1163 

» 

») 

11 

35 

5 

1-397 

28438 

1509 

11 

n 

12 

38 

65 

1-521 

31024 

1856 

m 

ti 

13 

41 

8 

1-645 

33600 

2225 

fy 

14 

44 

95 

1-769 

36194 

2730 

ii 

91 

15 

48 

1 

1-893 

38879 

3200 

11 

16 

51 

26 

2-018 

41365 

3750 

j^ 

17 

54 

4 

2- 142 

43950 

4300 

» 

»» 

18 

57 

6 

2-267 

46535 

4940 

80 

0-3150 

8 

20 

9 

0-823 

1581-25+4J% 

13219 

420 

^^ 

ti 

9 

23 

4 

0-921 

14871 

570 

j^ 

11 

10 

25 

9 

1019 

16521 

745 

» 

11 

28 

4 

1-118 

18174 

955 

)} 

12 

30 

9 

1-217 

19828 

1189 

jj 

)) 

13 

33 

42 

1-316 

21480 

1450 

jj 

)) 

14 

35 

95 

1-415 

23142 

1740 

)) 

» 

15 

38 

5 

1-515 

24784 

2050 

)) 

16 

41 

0 

1-614 

11 

26437 

2350 

n 

17 

43 

55 

1-714 

It 

28088 

2720 

»> 

18 

46 

1 

1-814 

11 

29741 

3110     . 

6-0 

0-2362 

8 

15 

■G6 

0-6172 

887-5  +  4% 

7384 

230 

11 

9 

17 

56 

0-6906 

J, 

8306 

315 

11 

10 

19 

■4 

0-7643 

J 

9230 

419 

11 

21 

3 

0-8383 

, 

10152 

537 

»> 

12 

23 

2 

0-9126 

, 

11080 

670 

11 

13 

25 

07 

0-9870 

) 

11998 

815 

11 

14 

26 

95 

1061 

12922 

979 

11 

15 

28 

87 

1-136 

J 

13844 

1130 

11 

16 

30 

•8 

1-211 

^ 

14768 

1290 

11 

17 

32 

61 

1-285 

) 

15690 

1525 

18 

34 

55 

1-360 

16613 

1750 

11 

19 

36 

45 

1-435 

J 

17536 

1980 

20 

38 

•4 

1-510 

J 

18460 

2220 

11 

21 

40 

28 

1-585 

^ 

19382 

2485 

j^ 

22 

42 

-18 

1-660 

J 

20306 

2790 

^^ 

j^ 

23 

44 

•5 

1-753 

^ 

21228 

3150 

»» 

11 

24 

45 

•95 

1-809 

, 

22154 

3395 
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Table  No.  116.— contintied. 


Diam.  of  Wire 

Pitch  Diam.  of 

Weight  of  a 

Total  Weight 

Total  Weight 
of  Jute 

No.  of 

Wires 

Single  Wire,  lb. 

of  Wire. 

inclosed,  lb. 

Wires 

8 

per  Nautical 
Mile 

lb.  per  Nautical 
Mile 

mm. 

in. 

mm. 

in. 
0-5145 

per  Nautical 
Mile 

5-0 

0-1969 

13-08 

618^5  +  4% 

5146 

160 

jj 

^^ 

9 

14-64 

•5757 

)) 

5789 

224 

j^ 

)) 

10 

16-20 

-6372 

♦> 

6432 

290 

»j 

)t 

11 

17-74 

•6988 

»» 

7075 

375 

it 

)) 

12 

19-36 

•7607 

7719 

464 

99 

)) 

13 

20-90 

-8227 

,j 

8362 

570 

99 

)} 

14 

22-47 

•8848 

^j 

9005 

679 

>» 

» 

15 

24-10 

-9470 

»> 

9648 

800 

16 

25-65 

1-009 

♦» 

10292 

930 

99 

»t 

17 

27-20 

1-071 

10934 

1070 

99 

)) 

18 

28-80 

1-133 

>» 

11578 

1215 

»» 

9) 

19 

30-40 

1-196 

)) 

12221 

1400 

20 

32-00 

1-258 

12864 

1568 

J, 

^j 

21 

33-60 

1-321 

>» 

13498 

1740 

J, 

,^ 

22 

35-15 

1-383 

14151 

1910 

»J 

J» 

23 

36-75 

1-446 

»» 

14794 

2150 

»» 

»♦ 

24 

38-30 

1-508 

»» 

15438 

2350 

40 

0-1575 

8 

10-45 

0-4116 

393  +  3% 

3238 

104 

»» 

)) 

9 

11-70 

•4605 

»» 

3643 

141 

)» 

)) 

10 

12-93 

-5096 

}) 

4048 

186 

)) 

)) 

11 

14-20 

-5590 

4453 

238 

)) 

12 

15-45 

•6085 

J, 

4858 

297 

}» 

13 

16-72 

-6581 

jj 

5264 

363 

)) 

»» 

14 

18-00 

•7078 

}) 

5667 

434 

)) 

» 

15 

19-25 

-7575 

») 

6073 

514 

)) 

)) 

16 

20-50 

-8073 

)) 

6477 

597 

»» 

»» 

17 

21-75 

-8571 

6881 

688 

»» 

18 

23-05 

-9070 

>» 

7286 

779 

„ 

19 

24-30 

-9569 

»» 

7691 

872 

»> 

»» 

20 

25-58 

1-0068 

)y 

8096 

985 

)) 

»» 

21 

26-80 

1-0567 

)f 

8501 

1126 

»> 

»> 

22 

28-10 

1-106 

» 

8905 

1253 

>» 

»» 

23 

29-40 

1-156 

»> 

9310 

1392 

» 

24 

30-65 

1^206 

>» 

9715 

1520 

3-5 

0-1378 

8 

9-2 

0  3601 

303^5  +  3% 

2501 

77 

)» 

» 

9 

10-23 

•4029 

,^ 

2813 

107 

»» 

>» 

10 

11-33 

•4459 

99 

3126 

141 

)» 

»» 

11 

12-42 

•4891 

3439 

180 

»» 

12 

13-52 

•5324 

J» 

3751 

223 

„ 

»» 

13 

14-62 

•5758 

)) 

4065 

275 

J, 

14 

15-72 

•6193 

>» 

4397 

332 

•» 

»» 

15 

16-82 

•6628 

>» 

4689 

393 
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Table  No.  116.— continued. 


Diam.  of  Wire 

Pitch  Diam.  of 

Weight  of  a 

Total  Weight 

Total  Weight 
of  Jute 

No.  of 

Wires 

Single  Wire,  lb. 

of  Wire. 

inclosed,  lb. 

Wires 

per  Nautical 
Mile 

lb.  per  Nautical 
Mile 

mm. 

In. 

mm. 

in. 

per  Nautical 
Mile 

3-5 

0-1378 

16 

17-93     0 

7063 

303-5  +  3% 

5002 

457 

99 

9) 

17 

19 

02 

7490 

» 

6314 

524 

99 

18 

20 

14 

7935 

)) 

5627 

597 

19 

21 

26 

8372 

)) 

5939 

680 

^^ 

jj 

20 

22 

40 

8808 

)) 

6252 

766 

^ 

^^ 

21 

23 

50 

9245 

6564 

852 

)) 

)) 

22 

24 

60 

9682 

)) 

6877 

948 

)) 

23 

25 

43     1 

0119 

» 

7189 

1043 

„ 

»» 

24 

26 

80     1 

0557 

»> 

7504 

1164 

30 

0-1181 

8 

7 

84     0 

3086 

222  +  3  % 

1829 

57 

}) 

)) 

9 

8 

77 

3453 

)} 

2058 

79 

)) 

9) 

10 

9 

71 

3822 

» 

2287 

105 

)) 

)) 

11 

10 

62 

4192 

91 

2515 

134 

12 

11 

60 

4563 

)) 

2744 

167 

^^ 

^j 

13 

12 

52 

4935 

2972 

204 

^j 

jj 

14 

13 

50 

6307 

^j 

3201 

244 

^ 

j^ 

15 

14 

43 

5680 

^^ 

3430 

289 

)) 

» 

16 

15 

40 

6053 

» 

3658 

336 

)) 

9) 

17 

16 

32 

6427 

)) 

3887 

387 

18 

17 

30 

6801 

4116 

443 

j^ 

19 

18 

22 

7175 

j^ 

4345 

501 

20 

19 

20 

7549 

jj 

4573 

565 

)) 

21 

20 

12 

7924 

4802 

628 

^ 

22 

21 

08 

8298 

jj 

5030 

700 

J 

,, 

23 

22 

00 

8672 

jj 

5260 

790 

»» 

»> 

24 

23 

00 

9049 

»» 

5488 

850 

2-5 

0- 09843 

8 

6 

54     0 

2572 

153-1+3% 

1262 

48 

,^ 

»• 

9 

7 

31 

2878 

)9 

1419 

65 

^, 

)) 

10 

8 

09 

3185 

1577 

75 

j^ 

)} 

11 

8 

88 

3494 

^^ 

1734 

95 

^ 

12 

9 

66 

3803 

j^ 

1892 

116 

^^ 

13 

10 

46 

4131 

2050 

143 

)) 

14 

11 

25 

4423 

2207 

170 

j^ 

15 

12 

00 

4734 

j^ 

2365 

201 

^^ 

16 

12 

80 

5045 

^j 

2522 

233 

17 

IB 

60 

5357 

^^ 

2680 

265 

f) 

18 

14 

40 

5668 

»> 

2837 

308 

^^ 

19 

15 

20 

5980 

>; 

2995 

349 

^^ 

j^ 

20 

16 

00 

6292 

)) 

3154 

393 

j^ 

^j 

21 

16 

80 

6604 

3311 

438 

^ 

j^ 

22 

17 

60 

6916 

^^ 

3469 

486 

)) 

23 

18 

35 

7229 

)» 

3627 

538 

»» 

>» 

24 

19  15 

7541 

>» 

3784 

591 
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Table  No.  116. — corUinued. 


Diam.  of  Wire 

Pitch  IXam.  of 

Weight  of  a 
Single  Wire,  lb. 

Total  Weight 

Total  Weight 
of  Jute 

No.  of 

Wires 

of  Wire, 

inclosed  lb. 

Wires 

per  Nautical 
Mile 

lb.  per  Nautical 
Mile 

AU  VXVtJlAA  y     tik/* 

mm. 

in. 

mm. 

In. 

per  Nautical 
Mile 

2-0 

0- 07874 

8 

5-23      0 

2057 

99-5  +  3  % 

820 

26 

«) 

9 

5 

85 

2302 

♦J 

922 

36 

»> 

10 

6 

47 

2548 

H 

1025 

47 

»» 

11 

7 

10 

2795 

1 

1127 

60 

» 

12 

7 

73 

3044 

1230 

74 

>» 

13 

8 

36 

3290 

J 

1332 

89 

)) 

14 

8 

99 

3538 

) 

1435 

108 

)) 

15 

9 

62 

3787 

n 

1537 

130 

16 

10 

23 

4035 

9 

1640 

150 

)) 

17 

10 

90 

4285 

1742 

173 

»» 

18 

11 

50 

4534 

, 

1845 

197 

)) 

19 

12 

15 

4784 

) 

1947 

223 

9i 

20 

12 

80 

5033 

1 

2050 

250 

21 

13 

40 

5283 

1 

2152 

281 

^^ 

22 

14 

05 

5533 

2255 

313 

^^ 

23 

14 

70 

5783 

9 

2357 

344 

>» 

24 

15 

32 

6032 

1 

2460 

378 

1-75 

0-06890 

8 

4 

57     0 

1800 

74-75  +  3% 

624 

20 

„ 

9 

5 

12 

2014 

703 

26 

,, 

10 

5 

67 

2230 

)) 

780 

36 

)) 

11 

6 

21 

2445 

j» 

858 

45 

)) 

12 

6 

76 

2662 

)) 

936 

57 

)) 

13 

7 

31 

2879 

yt 

1014 

70 

»> 

14 

7 

87 

3096 

1092 

83 

»» 

15 

8 

42 

3314 

,, 

1170 

98 

)) 

16 

8 

97 

3532 

9i 

1248 

114 

)) 

17 

9 

53 

3750 

9i 

1327 

133 

)) 

18 

10 

10 

3968 

ff 

1404 

151 

)f 

19 

10 

60 

4186 

1482 

172 

» 

20 

11 

20 

4404 

91 

1560 

192 

21 

11 

75 

4623 

91 

1639 

213 

)) 

22 

12 

30 

4841 

11 

1716 

237 

»» 

23 

12 

85 

5060 

11 

1795 

262 

>» 

24 

13 

40 

5279 

2097 

290 

1-5 

0-05906 

8 

3 

92     0 

1543 

55-5  +  3% 

91 

457 

15 

»> 

9 

4 

39 

1727 

514 

20 

» 

10 

4 

85 

1910 

11 

572 

27 

9) 

11 

5 

32 

2094 

11 

628 

34 

» 

12 

5 

80 

2282 

686 

42 

>»     ■ 

13 

6 

27 

2468 

11 

744 

52 

»> 

14 

6 

74 

2654 

11 

800 

61 

♦» 

15 

7-22 

2841 

19 

857 

72 

Digitized  by  CjOOQ IC 


236 


ELECTRIC  CABLES 
Table  No.  116,— continued. 


Diam.ofWire 

Pitch  Diam.  of 
Wires 

Weight  of  a 

Total  Weight 

Total  Weight 
of  Jute 

No.  of 

Single  Wire,  lb. 

of  Wire. 

inclosed,  lb. 

Wires 

per  Nautical 
Mile 

lb.  per  Nautical 
Mile 

mm.         In. 

mm. 

in. 

per  Nautical 
Mile 

1-5  ,0-05906 

16 

7-69 

0-3027 

55-5  +  8% 

915 

84 

,, 

,, 

17 

8-17 

•3214 

» 

971 

97 

,j 

18 

8-64 

•3401 

1029 

111 

9 

» 

19 

9-12 

•3588 

J, 

1085 

126 

9 

-        „ 

20 

9-59 

•3775 

J, 

1143 

141 

»» 

21 

10  05 

•3963 

>« 

1200 

158 

, 

22 

10-55 

•4150 

»» 

1258 

175 

, 

„ 

23 

11-00        -4337 

1314 

193 

» 

»» 

24 

11-50        -4525 

1372 

211 

The  heavier  steel  wires  used  for  sheathing  submarine  cables  are  compounded 
before  application  to  the  cable :  the  wire  is  moderately  heated  and  then  dipped 
into  a  mixture  of  4  parts  of  pitch  to  1  part  of  resin  oil.  The  wire  takes  up 
approximately  4  per  cent,  of  its  weight  of  the  compound. 

The  efficiency  of  the  zinc  coating  on  galvanised  iron  or  steel  wires  is  generally 
tested  by  dipping  a  piece  of  the  wire  four  times  into  a  Concentrated  solution  of 
copper  sulphate,  the  wire  being  wiped  dry  after  each  dip ;  if  the  galvanisation 
is  complete  there  will  be  no  deposition  of  copper  on  the  wire,  although  the 
surface  of  the  zinc  may  become  slightly  blackened. 

Table  No.  117  gives  some  particulars  of  heavy  wire  armour,  such  as  is  applied 
to  coast  submarine  cables.     The  armour  consists  of  a  layer  of  steel  wire  strands. 

Table  No.  117. — Pahtioulaes  op  Strand  Wire  Armour 
FOR  Shore-end  Cables. 


Number  and  Size  of 
Wire  Strands. 
Diam.  in  inches 

Total  Weight  of 

Jute  Inclosed,  lb.  per 

nautical  mile  (1650  lb. 

per  t-q.  in.  per 

nautical  mile) 

l)iam.  inside 

Sheathing  available 

for  reception  of 

core,  Inches 

Diam.  over 
Sheathing,  inches 

12  X  3  X  0-230 

2838 

1-270 

2-375 

12  X  3  X  -220 

2715 

1-214 

2-272 

12  X  3  X  -210 

2591 

1-159 

2-168 

12  X  3  X  -200 

2468 

1-104 

2-065 

11  X  3  X  -230 

2277 

1-131 

2-221 

11  X  3  X  -220 

2178 

1-081 

2- 125 

11  X  3  X  -210 

2079 

1032 

2-028 

11  X  3  X  -200 

1980 

0-983 

1-931 

10  X  3  X  -230 

1778 

•992 

2-068 

10  X  3  X  -220 

1700 

-948 

1-979 

10  X  3  X  -210 

1623 

•905 

1-888 

10  X  3  X  -200 

1546 

•862 

1-798 
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Flexible  SpraAL  Armour. 

Cables  requiring  partial  mechanical  protection  and  maximum  flexibility,  are 
armoured  with  a  single  galvanised  steel  wire  applied  to  form  an  open  helix  round 
the  cable  with  a  comparatively  short  length  of  lay. 

Let  D  =  diameter  under  armour  in  millimetres. 

d  =  diameter  of  the  armour  wire  in  millimetres. 
I  =  length  of  lay  in  millimetres. 
8  =  space  between  the  successive  turns  in  millimetres. 
X  =  length  of  wire  per  turn  in  millimetres. 

Then,  in  Fig.  11,  if  A  B  is  made  equal  to  the  pitch  circumference  ir(D  +  d), 


Fig.  11. 


and  B  0  equal  to  the  length  of  lay  Z,  then  A  0  will  be  equal  to  the  length  of  wire 
X,  and  tlie  perpendicular  B  D  will  be  equal  to  (d  +  s)  •, 

therefore  a;  =  ^  }  ^(D^^p  -|-  p 

therefore  tlie  ratio  between  the  length  of  wire  and  the  length  of  cable  will  be 

g  -  ■.„,„.  ■  _  a/  r^ (D^+  ^)  1 ' + p  -  'cgL+jo  . 

The  weight  of  steel  wire  in  kilogrammes  per  kilometre  is  equal  to 

7*8  IT 
7*8  (area  of  wire  in  square  millimetres)  =  — — —  d^ 

Therefore  the  weight  of  steel  wire  in  kilogrammes  per  kilometre  of  cable  is 
equal  to 

G'lSd^  coseca 

and  the'  weight  of  wii*e  in,  lb.  per  statute  mile  of  cable  is  equal  to 

21 -7(^2  00800  a 
Example. — 

Diameter  of  cable  =  D  =  0*362  in. 

Diameter  of  steel  wire  d  =  0  •  064  in.  =  1  *  626  mm. 

Space  between  wire  to  be  J  in. 

Cosec  a  =  ^L(»+l)  = -(0-362  +  0-064)  ^^. 262 
d  +  8  0-064  +  0-250 
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therefore  the  weight  of  wire  in  lb.  per  statute  mile  is  eqaal  to 

21«7  X  (1'626)2  X  4-262  =  245 

or  again : — 

Diameter  of  cable  =  D  =  0-566  in. 

Diameter  of  steel  wire  =  d  =  0*036  in.  =  0*9144  mm. 

Required,  6  turns  per  in. 

therefore  the  length  of  lay  2  =  }  =  0  *  167  in. 

coBec  a  =  llz(S^+Ml+l  =  11.9 

therefore  the  weight  of  wire  in  lb.  per  statute  mile  is  equal  to 
21-7  X  (0'9144y  X  11-9  =  216 

Segmental  ob  Faoon  Strip  Armour. 

The  usual  sizes  of  steel  segmental  strip  are  given  in  Table  No.  118,  together 
with  their  weight  and  approximate  price. 


Table  No,  118. — Segmental  Strip. 


Dimensions  in  millimetres 

Weight  in 
kilogrammes 
per  kilometre 

Length, 
outer  side 

Length, 
inner  side 

Thiclmess 

Approximate  Price 

4-0 
4-9 
6-2 
6-6 

8-4 

3-4 
4-3 
50 
6-1 
7-9 

1-4 
1-7 
1-7 
30 
3-0 

41-21 

62-22 

75-74 

151-56 

194-52 

25  shillings  per 

100  kilogrammes,  or 

11/4  per  100  lb. 

The  weight  of  armour  in  kilogrammes  per  kilometre  is  equal  to  the  n^ean 
cross  section  of  the  strip  in  square  millimetres  multiplied  by  the  number  of  strips 
multiplied  by  7*8.    A  further  2  per  cent,  must  be  added  for  the  lay. 

Table  No.  119  gives  particulars  of  segmental  strip  armour  for  cables  of  various 
diameters. 

Telephone  cables  for  drawing-in  systems  are  often  "open**  armoured;  the 
lead-sheathed  cable  is  served  with  jute  in  the  usual  manner  and  then  sheathed 
with  half  the  number  of  segmental  strips  which  would  completely  armour  the 
cable ;  for  draw-in  systems  the  armour  is  left  bright,  that  is,  no  serving  is  applied 
over  the  armouring  wires. 
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Diam. 
over 

Segmental  Wires 

Weight  of 
Sheatli  in 

kilog. 
per  km. 

Diam. 
over 
Jute, 

mm. 

Segmental  Wires 

Weight  of 
Sheath  in 

Jute, 
mm. 

No. 

Dimensions,  mm. 

No. 

Dimensions,  mm. 

kilog. 
per  km. 

6 

3 

6 

40x3-4xl-4 

248 

34-3 

23 

4-9x4-3xl-7 

1431 

7 

6 

7 

40X3-4X1-4 

289 

35-8 

24 

4-9x4-3xl-7 

1494 

9 

6 

8 

4-0x3-4xl-4 

330 

36-0 

19 

6-2x5-0xl-7 

1439 

10 

1 

9 

4-0x3;4xl-4 

371 

37-3 

25 

4-9x4-3xl-7 

1556 

11 

3 

10 

4-0X3-4X1-4 

412 

37-8 

20 

6-2x5-0xl-7 

1515 

12 

6 

11 

4-0x3-4xl-4 

454 

39-0 

26 

4-9x4-3xl-7 

1618 

13 

9 

12 

4-0x3-4xl-4 

495 

39-8 

21 

6-2x50xl-7 

1591 

13 

9 

10 

4-9x4-3xl-7 

622 

40-6 

27 

4-9x4-3xl-7 

1681 

15 

2 

13 

40x3-4xr4 

536 

41-8 

22 

6-2x5-0xl-7 

1666 

15 

5 

11 

4-9x4-3xl-7 

685 

42-1 

28 

4-9x4-3xl-7 

1743 

16 

5 

14 

4-0x3-4xl-4 

577 

43-6 

29 

4-9x4-3xl-7 

1805 

17 

1 

12 

4-9x4-3xl-7 

747 

43-8 

23 

6-2x50xl-7 

1742 

17 

7 

15 

40x3-4xl-4 

619 

45-3 

30 

4-9x4-3xl-7 

1867 

18 

1 

10 

6-2x5-0xl-7 

758 

45-8 

24 

6-2x5-0xl-7 

1818 

18 

7 

13 

4-9x4-3xl-7 

809 

46-8 

31 

4-9x4-3xl-7 

1929 

20 

2 

11 

6-2x50xl-7 

833 

47-8 

25 

6-2x50xl-7 

1894 

20 

2 

14 

4-9x4-3xl-7 

872 

48-3 

32 

4-9x4-3xl-7 

1992 

21 

8 

15 

4-9x4-3xl-7 

934 

49-6 

26 

6-2x5-0xl-7 

1969 

22 

0 

12 

6-2x50xl-7 

909 

49-9 

33 

4-9x4-3xl-7 

2054 

23 

3 

16 

4-9x4-3xl-7 

996 

51-5 

34 

4-9x4-3xl-7 

2116 

24 

0 

13 

6-2x5-0xl-7 

985 

51-6 

27 

6-2x5-0xl-7 

2045 

24 

8 

17 

4-9x4-3xl-7 

1058 

53-1 

35 

4-9x4-3xl-7 

2178 

26 

0 

14 

6-2x5-0xl-7 

1061 

53-6 

28 

6-2x5-0xl-7 

2121 

26 

4 

18 

4-9x4-3xl-7 

1120 

54-5 

36 

4-9x4-3xl-7 

2240 

28 

0 

19 

4-9x4-3xl-7 

1183 

55-6 

29 

6-2x50xl-7 

2197 

28 

0 

15 

6-2x5-0xl-7 

1136 

57-5 

30 

6-2x50xl-7 

2273 

29 

6 

20 

4-9x4-3xl-7 

1245 

59-5 

31 

6-2x5-0xl-7 

2348 

30 

0 

16 

6-2x50xl-7 

1212 

61-5 

32 

6-2x5-0xl-7 

2424 

31 

1 

21 

4-9x4-3xl-7 

1307 

63-5 

33 

6-2x5-0xl-7 

2500 

32 

0 

17 

6-2x5-0xl-7 

1288 

65-5 

34 

6-2x5-0xl-7 

2576 

32 

8 

22 

4-9x4-3xl-7 

1369 

67-5 

35 

6-2x5-0xl-7 

2651 

340 

18 

6-2x50xl-7 

1364 

69-5 

36 

6-2X5-0X1-7 

2727 
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Jute  Serving  Between  Two  Wire  Sheaths. 
In  Fig.  12  let  the  outer  sheath  consist  of  p  wires  each  of  diameter  a,  and  let 


Fig.  12. 


the  inner  sheath  consist  of  q  wires  each  of  diameter  6,  then  the  section  of  jute 
serving  between  the  two  sheaths  will  be 


IT     p 


'.  5. 


The  specific  gravity  of  jute  yam  compressed  between  two  rings  of  sheath 
wires  is  0  -  625,  and  weighs  1650  lb.  per  nautical  mile  per  square  inch  section. 

If  the  dimensions  a,  b,  x  and  y  are  given  in  inches  the  weight  of  jute  yarn  is 
given  by 

5184  (a; y  -  pa^+g^N  ^  ^^  p^^  nautical  mile ; 
or  if  the  dimensions  are  given  in  millimetres,  the  weight  of  jute  yarn  is  given  by 

8  •  03  (a?  y  -  ^  "^  t-^-)  =  lb.  per  nautical  mile ; 
or 

1  •  964  Ixy  —  P.^  ^  9. — \  —  kilogrammes  per  kilometre. 
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Let  D  be  the  pitch  diameter  of  the  sheatliing  wires  (Fig.  13),  and  D,  the 
oTerall  diameter  of  the  cable,  and  d  the  diameter  of  the  sheathing  wires ;  then 
the  sectional  area  of  the  outside  jute  serving  is 

The  specific  gravity  of  jute  as  outer  serving  of  a  cable  is  0*417,  therefore,  the 
weight  of  jute  is  given  by 
when  Di,  D  and  d  in  inches, 

864  (d,2  -  D2  -  1^2  \  ^  lb.  per 

nautical  mile ; 

when  Pi,  D  and  d,  in  millimetres 

1-34  /Di^  -  D2  -\d'-\  =  lb.  per 
nautical  mile  ; 

;  (d,^  -  D2  -  ^  d2 )  =  kilogrammes 
per  kilometre. 


0-3275  1 


Th©  weight  of  such  jute  is  1100  lb.  per 

nautical  mile  per  square  inch  section. 

The  outer  serving  over  the  sheathing  wires  generally  consists  of  5  lb.  jute 
yam,  which  increases  the  diameter  of  the  cable  by  3*2  millimetres  (125  mils) 
per  layer.  If  D  be  the  diameter  over  the  sheathing  wires  in  inches,  then  the 
weight  of  jute  yam  is  approximately  equal  to 


J I  (D +  0*125)2-04  1100 


and 


=  (D  +  0*0625)  216  =  216  D  +  13*5  lb.  per  nautical  mile  for  one  layer. 
The  weight  for  two  layers  is  equal  to 

(D  +  0- 125)  432  =  432  D  +  54  lb.  per  nautical  mile. 
If  the  diameter  D  is  given  in  millimetres,  the  weight  is  equal  to 
8  *  503  (D  +  1  *  59)  lb.  per  nautical  mile  for  one  layer 
17*006  (D  +  3*18)  lb.  per  nautical  mile  for  two  layers, 

R 
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Table  No.  120. — Hemp  Serving. 


Description  of  Serving 

1  Thickness 

of 

Serving, 

mils 

Increase 

of 

Diameter, 

mils 

Weight  of  Serving  in  lb. 
per  Nautical  Mile 

(where  D  is  the  diameter 
over  the  Sheathing 
Wires  in  inches) 

1  layer    3-ply  10  lb.  Russian  hemp 

»»        «        ^            >»          » 
»»        »        6            „          „ 
>»        J,        5            „          „ 

2  layers  3-ply  10  lb.  Russian  hemp 

8 
»»        »         6             „          „ 
»j        >»         *^             »>          »» 

83 
74 
64 
59 

166 
148 
128 
118 

166 
148 
128 
118 

332 
296 
256 
236 

332  D  +    28 
296  D  +    22 
256  D  +    16 
236  D  +    14 

664  D  +  112 
592  D  +    88 
512  D  +    64 
472  D+    56 

Jute  yam  servings  absorb  80  per  cent,  of  their  weight  of  tar ;  the  weight  of 
compound  taken  up  is  equal  to  the  weight  of  tar. 

In  the  case  of  submarine  cables  served  with  tarred  yarn  and  compounded 
after  each  operation,  the  weight  of  compound  taken  up  is  taken  as :  for  1  layer 
of  jute  and  2  layers  of  compound,  210  per  cent,  of  the  jute  weight;  for  2  layers 
of  jute  and  3  layers  of  compound,  280  per  cent,  of  the  jute  weight. 

The  compound  consists  of  4  parts  of  pitch  to  1  part  of  gas  tar. 

Table  No.r  121  gives  the  approximate  price  of  galvanised  steel  wire. 

Table  No.  122  gives  the  approximate  prices  of  various  sheathing  materials. 

The  breaking  strain  of  galvanised  steel  wire  is  approximately  as  follows : 


Diameter  0*080  inch  and  smaller 
Diameter  0  •  110/0  •  130  inch 
Diameter  0  •  1 30/0  •  165  inch 
Larger  diameters     . 


70  to  75  tons  per  square  inch 
55  tons  per  square  inch 
50  tons  per  square  inch 
28  to  30  tons  per  square  inch. 


Lot 


and 
then 


d  =  diameter  of  wire  in  inches 

w  =  breaking  strain  of  the  wire  in  lb. 

W  =  breaking  strain  of  the  wire  in  tons  per  square  inch 


W  =  . 


.^2240 


Tabic  No.  123  gives  the  value  of  the  divisor  ~  d^  2240  for  various  diameters. 

4 

If  the  diameter  d  be  expressed  in  millimetres,  then 

4  d^  2240 
4 

Table  No.  124  gives  the  value  of  the  divisor 

^  d*  2240 


645  16 


for  various  diameters. 
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Table  No.  121. — Price  op  Galvanised  Steel  Wibe. 
(Approximate.) 


Diameter  of  Wire 

Price  in  ShUUngs  per 

L.SWQ 

inch 

milliinetre 

100  lb. 

100  kilogrammes 

6 

0-192 

4-877 

8-17 

18^0 

7 

•176 

4^470 

8-17 

18^0 

8 

•160 

4064 

8-40 

18-5 

9 

•144 

3^658 

8-64 

19-0 

10 

•128 

3  251 

8-85 

19^5 

11 

•116 

2^946 

932 

20-5 

12 

•104 

2-642 

10-0 

22-0 

13 

•092 

2-337 

10-4 

23-0 

14 

•080 

2  032 

111" 

24-5 

15 

•072                     1-829 

11^8 

26^0 

16 

•064         1             1-626 

12-5 

27^5 

17 

•056         !             1422 

13-4             ;           29^5 

18 

•048                     1-219 

13  95 

30^75 

19 

•040 

1-016 

153 

S3 -75 

20 

•036 

0-9144 

16-65 

36-75 

Table  No.  122.— Approximate  Prioes  op  Shbathino  Materials. 


Material 


Jute  5  to  10  lb.      . 

Cutch 

Gktstar 

Pitch 

Besinoil 

Ozokerit 

Stockholm  tar 

Archangel  tar 

Compound  ^4  of  pitch  to  1  of  gas  tar) 
Compound  (4  of  pitch  to  1  of  resin  oil)     . 
Compound  (4  of  pitch  to  1  of  Stockholm  tar)    . 
Compound  /4  of  pitch  to  1  of  Archangel  tar)     . 
Compound  (3  of  ozokerit  to  1  of  Stockholm  tar) 
Segmental  steel  wires 


Price  in  ShiUings  per 


100  lb. 

100  kilogrammes 

15-9  to  17-0 

35  to  37-5 

27-2 

60-0 

2-01 

4-43 

1^82 

4-0 

5-58 

12-3 

35-7 

78-6 

8-04 

17-7 

5-35 

11-8 

1^86 

4-1 

2-60 

5-74 

3-10 

6-83 

2-53 

6-58 

28-8 

63-6 

11  36 

25-0 
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The  tensile  strength  of  yams  is  generally  expressed  per  lb.  of  weight  per 
nautical  mile ;  the  average  values  are : — 

Jute         .         .        .         .        4  lb.  strength  per  1  lb.  weight 


Italian  hemp     . 

.       10  to  12  lb. 

Russian  hemp  . 

8  1b. 

White  manila   . 

.       12  lb. 

Tarred  manila  . 

.       10  lb. 

thus,  a  5  lb.  jute  yam  (i.e.  weighing  5  lb.  per  nautical  mile)  should  have  a  tensile 
strength  of  5  x  4  lb.  =  20  lb. 
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CHAPTER  X. 

STEEL  TAPE  ARMOUR. 

Gables  having  a  diameter  of  less  than  10  to  12  mm.  (0*4  to  0*47  inch)  should 
not  be  armoured  with  steel  tapes,  but  with  steel  wires. 

The  cable  to  be  armoured  is  first  served  with  a  layer  of  10  lb.  jute  yam, 
which  increases  the  diameter  of  the  cable  by  4  mm.,  and  then  lapped  with  two 
layers  of  steel  tape,  applied  so  as  to  break  joint  one  with  the  other,  each  tape 
forming  an  open  spiral  round  the  cable,  with  a  gap  between  the  convolutions  of 
generally  one-serenth  of  the  width  of  the  tape.  The  cable  is  finally  served  with 
a  layer  of  8  lb.  jute  yam,  which  increases  the  diameter  of  the  cable  by  another 
4  mm.  Between  each  operation  the  cable  is  thoroughly  saturated  with  boiled 
gas  tar,  and  finally  mn  through  a  compound  consisting  of  4  parts  of  pitch  to 
1  part  of  gas  tar.  The  complete  armour,  therefore,  increases  the  diameter  of 
any  cable  by  approximately  12  mm.,  that  is,  4  mm.  for  each  serving,  and 
approximately  4  mm.  for  the  two  layers  of  steel  tape.  Some  makers  serve  the 
cable  with  tarred  jute  yarn,  and  compound  the  cable  between  each  operation. 
By  tliis  method  the  diameter  of  the  cable  is  increased  by  16  to  18  mm.  by  the 
complete  armour. 

On  the  Continent  it  is  the  usual  practice  to  lap  the  cable  immediately  over 
the  lead  sheath  with  one  layer  of  paper,  the  cable  being  tarred  over  the  lead 
sheath  and  over  the  paper.  This  layer  of  paper  has  proved  to  be  very  effectual 
in  protecting  the  lead  sheath  from  the  action  of  ammonia  and  other  corroding 
substances,  which  percolate  through  the  earth  on  all  roads  with  considerable 
horse  trafQc,  especially  near  cab  ranks,  etc. 

This  layer  of  paper  increases  the  diameter  of  the  cable  by  only  0*5  mm., 
and  costs  approximately  40«.  per  100  kilogrammes,  or  18  *  2«.  per  100  lb.  The 
weight  of  paper  in  kilogrammes  per  kilometre  is  given  by : — 

Diameter  over  lead  in  millimetres  x  0*6  =  weight  of  paper. 

The  jute  serving  under  the  steel  tapes  generally  consists  of  one  layer  of  10  lb. 
jute  yam,  which  increases  the  diameter  of  tlie  cable  by  approximately  4  mm. 
Curve  No.  15  shows  the  weight  of  such  a  serving  for  cables  of  various  diameters. 

The  jute  serving  over  the  steel  tapes  generally  consists  of  one  layer  of  8  lb. 
jute  yam,  which  also  increases  the  diameter  of  the  cable  by  4  mm.  Curve  No.  16 
shows  the  weight  of  such  a  serving  for  cables  of  various  diameters. 

The  weight  of  steel  tape  required  for  any  cable  is  given  by  multiplying  the 
pitch  diameter  of  the  cable  by  a  constant  depending  on  the  thickness  of  the  steel 
tape.  The  pitch  diameter  of  a  cable  is  equal  to  the  diameter  over  the  lead 
sheath,  plus  4  mm.  for  one  layer  of  10  lb.  jute  yarn,  plus  twice  the  thickness  of 
the  steel  tape. 

Provided  that  an  equal  percentual  gap  is  allowed  for  all  sizes  of  steel  tape, 
the  width  has  no  effect  upon  the  weight  of  the  tapes. 
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Tablb  No.  125. — Details  of  Stebl  Tape  Abmoub. 


DUuneter 

Steel  Tape  Used 

Length 

of  Lay. 

in. 

Weight  of  Steel  Tape  in  Lb.  per  Nautical  Mile 

of  Cable 
oyer  Lead 

Mean  Pitch  Circum- 
ference in  mm. 
multiplied  by  the 
foUowlng  Conatant 

Pitch  Diameter  in  mm 

Sheath, 
mm. 

Width, 
in. 

ThickneM, 
hi. 

mulUpUed  by  the 
following  Constant 

431to60 
32-1       43 
23^1       32 
16          23 
Special 
Special 

2-0 

15 

125 

1-0 

10 

0-75 

0-0496 
•044 
•0392 
•0349 
-036 
•036 

2-4375 
1-75 
1-5 
1-0 

69-20 
61-51 
54-80 
48-79 
50-33 
50-33 

217-40 
193-24 
172-20 
153  30 
158  10 
158  10 

Table  No.  126  gives  the  sizes  and  particulars  of  steel  tapes  usually  used  by 
Continental  cable  manufacturers ;  the  consents  given,  multiplied  by  t]ie  pitch 
diameter  of  the  cable  in  millimetres,  gives  the  weight  of  steel  tape  in  kilo- 
grammes per  kilometre. 

Table  No.  126.— Details  of  Stbel  Tape  Abmoub. 


Dimensions  of  Steel  Tapes 

Diameter  of  Cable  over 
Lead  Sheath 

Weight 
Constant 

Width         1      Thickness 

mm. 

Tnm^          1          mm. 

10-0  to  13^8 

20                   0-5 

21-50 

13-9        16-0 

20          '         0-8 

34-40 

16^1        23^0 

25                   0-9 

38-63 

23-1        32-0 

33          i         0-9 

38-63 

321        43-0 

43                   10 

42-96 

Larger  than  43  1 

55          1         1-1 

46-20 

Special 

»> 
» 

>» 

0-6 
1-2 
1-3 
1-42 
15 
1-6 
1 

25-36 

50-4 

64-9 

60-2 

63-9 

68-6 

Another  method  of  calculating  the  weight  of  steel  tape  armour  is  as  follows : — 
Let  A  and  a  =  sectional  areas  in  square  mm.  corresponding  to  the  diameters 
over  and  under  the  steel  tape  respectively.  As  the  tapes  are  applied  with  a  gap 
of  one  seventh  of  the  tape  width,  the  sectional  area  of  the  steel  tape  will  be 
7 
*g-  (A  —  a)  square  mm.     Therefore  the  weight  of  steel  tape  in  kilog.  per 

kilometre  will  be        7*8  x  7  (A  —  a)       ^  ^«^  ,  ^ 

^^ =  6-825  (A  -  a). 

The  areas  A  and  a  can  be  obtained  from  Table  No.  60,  page  137. 

For  example : — Let  diameter  over  lead  =40-0  mm.,  then  diameter  under  steel 
tapes  =  40  +  4  =  44  mm.,  and  diameter  over  steel  tapes  =  44  +  4  =  48  mm., 
therefore  the  weight  of  steel  tapes  is  equal  to  6*825  (1809*6  -  1520*5)  =  1973 
kUog.  per  kilometre. 
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By  the  "  weight  conBtant "  method : — 

Diameter  over  lead  sheath    .         .  =40*0 

1  layer  10  lb.  jute  yarn         .         .  =4*0 

2  thicknesses  of  43  x  I'O  mm.  tape  =     2*0 

Therefore  pitch  diameter  of  tape  =  46*0 

The  weight  constant  for  1*0  mm.  tape  is  42*96.  Therefore  the  weight  of 
steel  tape  is  equal  to  42*96  x  46*0  =  1976  kilogrammes  per  kilometre. 

Lacquered  Steel  Tape. — ^When  lacquered  steel  tape  armouring  is  required,  the 
tapes  are  dipped  into  a  compound  consisting  of  3  parts  of  cable  pitch  to  1  part 
of  resin  oil ;  the  steel  tape  takes  up  approximately  4  per  cent,  of  its  weight  of 
the  compound. 

The  jute  serving  over  the  steel  tapes  generally  consists  of  one  layer  of  8  lb. 
jute  yam,  which  increases  the  diameter  of  the  cable  by  4  mm.  Its  weight  is 
approximately  equal  to  the  weiglit  of  the  10  lb.  jute  serving  under  the  steel  tapes. 

Before  each  operation  (*.€.,  paper  lapping,  serving,  tape  armouring  and  final 
serving),  the  cable  is  well  saturated  with  boiled  gas  tar :  the  weight  of  tar  taken 
up  by  the  cable  is  approximately  equal  to  80  per  cent,  of  the  total  jute  weiglit. 
The  tar  must  be  efficiently  boiled,  as  the  crude  tar  contains  ammonia  and  other 
substances  which  will  corrode  the  steel  tape,  the  rust  from  which  will  in  turn 
corrode  the  lead  sheathing. 

The  cable  is  finally  compounded  with  a  mixture  of  4  parts  by  weight  of  pitch 
to  1  part  of  gas  tar.  The  weight  of  compound  taken  up  by  the  cable  is  50 
per  cent,  of  the  weight  of  tar,  that  is  to  say,  40  per  cent,  of  the  total  jute  serving 
weight. 

Table  No.  127. — Partiotjlaks  of  Steel  Tape  Armour  for  Lead-covered 
Cables  up  to  700  volts  Working.  (Recommended  by  the  Verband 
Deutscher  Elektrotechniker.) 


Overall  Diameter  In  mm. 

Section  of 

Jute  Serving, 

Steel  Tape 

Serving  over 

Conductor, 

ThickneFS 

Armour,  Thick- 

Armour, Thick- 

sq. mm. 

in  mm. 

ness  in  mm. 

ness  in  mm. 

Without 

With  Test 

1*5 

Test  Wire 

Wire 

Up  to  10 

Wire  Armour 

1-5 

16 

20 

2  X  0-5 

2*0 

23 

24 

25 

2-0 

2x0*5 

2*0 

24 

25 

35 

2*0 

2  X  0*8 

20 

25 

26 

50 

2*0 

2  X  0-8 

2-0 

29 

30 

70 

2-0 

2  X  0*8 

2*0 

31 

32 

95 

2*0 

2  X  0*8 

2*0 

32 

33 

120 

2*0 

2x  1*0 

2-0 

35 

36 

150 

2-0 

2x  ro 

20 

37 

38 

185 

2*5 

2  X  1*0 

2*0 

40 

41 

240 

2*5 

2x  1*0 

2*0 

43  . 

44 

310 

2*5 

2  X  1*0 

2*0 

46 

47 

400 

2-5 

2X  1*0 

20 

49 

60 

500 

3-0 

2  X  1*0 

20 

54 

55 

625 

30 

2x1*0 

20 

58 

59 

800 

3*0 

2  X  10 

2*0 

63 

64 

1000 

3-0 

2  X  1-0 

20 

67 

68 
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The  Engineering  Standards  Committee  have  issued  the  following  recom- 
mendations with  regard  to  steel  tape  armour  : — 

That  cables  of  less  than  0*5  inch  (12-7  mm.)  diameter  over  the  lead  sheath 
be  wire  armoured  and  not  tape  armoured. 

That  the  following  thicknesses  of  steel  tape  be  used ; — 

Cables  of  diameter  over  lead  sheath  from  0*50  to  1  '0  inch       .        30  mils 

101  to  20  40    „ 

,»  «  ,»  „  above  2-0  .        60    „ 

The  cable  to  be  armoured  with  two  such  tapes  in  all  cases. 

That  jute  servings  in  all  cases  be  100  mils  thick. 

Tables  Nos.  127  and  128  show  the  thicknesses  and  particulars  of  the  recom- 
mendations of  the  Verband  Deutscher  Elektroteohniker  with  regard  to  steel 
tape  armour. 

Table  No.  128. — Pabtioulars  of  Steel  Tape   Armour.    (Recommendations 
of  the  Verband  Deutscher  Elektrotechniker.) 


Diameter 

Thickness  of 

Ttiickness  of 

Diameter 

Thickness  of 

Thickness  of 

under  Lead 

Jute  Serving 

Steel  Tape 

under  Lead 

Jnte  Serving 

Steel  Tape 

Sboath,  mm. 

in  mm. 

in  mm. 

Sheath,  mm. 
38 

in  mm. 

in  mm. 

10 

20 

2  X  0-8 

3-0 

2  X  10 

12 

2-0 

2  X  0-8 

41 

3-0 

2  X  1-0 

14 

20 

2  X  0-8 

44 

3-0 

2  X  10 

16 

2-0 

2  xO-8 

47 

30 

2  X  10 

18 

2-0 

2x0-8 

50 

30 

2  X  1-0 

20 

2-5 

2x  1-0 

54 

30 

2  X  1-0 

23 

2-5 

2  X  10 

58 

30 

2  X  10 

26 

2-5 

2  X  1-0 

62 

3-0 

2  X  1-0 

29 

2-5 

2  X  10 

66 

30 

2  X  1-0 

32 

2-5 

2  X  10 

70 

3-0 

2  X  1-0 

35 

2-5 

2  X  10 

Table  No.  129  gives  the  weights  and  prices  of  steel  tape  armour  for  cables  of 
various  diameters  over  lead  sheath,  based  upon  the  following  prices : — 


Paper  . 

.     @  40/-  per  100  kilogrammes 

Jute     . 

•         41/-.      „ 

Steel  tape     . 

18/-         „ 

Tar      .         .         . 

.      e-G/-    „ 

Compound    . 

.         6-3/-      „ 

Waste  at  2*5  per  cent,  of  material. 
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Table  No.  129.— Steel  Tape  Armour. 


Diam. 

Paper 

Jute 

Steel  Tape 

jQte 

over 
Lead, 

Kllog. 

Price, 

Kllog. 

Price. 

Dimensions, 

Kilog. 

Price. 

Kilog. 

Price, 

6 

shillings 

ri 

shiUings 

mm. 
20x0-5 

shilUDgs 

shillings 

10-0 

2-4 

32 

1312 

323 

58-14 

32 

13-12 

101 

6 

2-4 

32 

13-12 

20x0-5 

325 

58-50 

32 

13-12 

10-2 

7 

2-8 

33 

13-53 

20x0-5 

327 

58-86 

33 

13-53 

10-3 

7 

2-8 

33 

13-53 

20x0-5 

329 

59-22 

33 

13-53 

10-4 

7 

2-8 

83 

13-53 

20x0-5 

332 

69-76 

33 

13-53 

10-5 

7 

2-8 

34 

13-94 

20x0-5 

334 

60-12 

34 

13-94 

10-6 

7 

2-8 

34 

13-94 

20x0-5 

336 

60-48 

34 

13-94 

10-7 

7 

2-8 

34 

13-94 

20x0-5 

338 

60-84 

34 

13-94 

10-8 

7 

2-8 

84 

13-94 

20x0-5 

340 

61-20 

34 

13-94 

10-9 

7 

2-8 

34 

13-94 

20x0-5 

342 

61-56 

34 

13-94 

11-0 

7 

2-8 

35 

14-35 

20x0-5 

344 

61-92 

35 

14-35 

11-1 

7 

2-8 

35 

14-35 

20x0-5 

346 

62-28 

35 

14-35 

11-2 

7 

2-8 

35 

14-35 

20x0-5 

349 

62-82 

85 

14-35 

11-3 

7 

2-8 

35 

14-35 

20x0-5 

351 

63-18 

35 

14-35 

11-4 

7 

2-8 

36 

14-76 

20x0-5 

353 

63-54 

36 

14-76 

11'5 

7 

2-8 

36 

14-76 

20x0-5 

355 

63-90 

36 

14-76 

11-6 

7 

2-8 

36 

14-76 

20x0-5 

357 

64-26 

36 

14-76 

11-7 

8 

3-20 

36 

14-76 

20x0-5 

359 

64-62 

36 

14-76 

11-8 

8 

3-20 

37 

15-17 

20x0-5 

362 

65-16 

37 

1517 

11-9 

8 

3-20 

37 

1517 

20x0-5 

364 

65-52 

37 

15-17 

12-0 

8 

3-20 

37 

15-17 

20x0-5 

366 

65-88 

87 

16-17 

12-1 

8 

3-20 

37 

15-17 

20x0-5 

368 

66-24 

.   37 

15-17 

12-2 

8 

3-20 

38 

15-58 

20x0-5 

370 

66-60 

38 

15-58 

12-3 

8 

3-20 

38 

15-58 

20x0-5 

372 

66-96 

38 

16-58 

12-4 

8 

3-20 

38 

15-68 

20x0-5 

374 

67-32 

38 

15-58 

12-5 

8 

3-20 

38 

15-58 

20x0-5 

377 

67-86 

38 

16-58 

12-6 

8 

3-20 

39 

15-99 

20x0-5 

379 

68-22 

39 

15-99 

12-7 

8 

3-20 

39 

15-99 

20x0-5 

381 

68-58 

39 

16-99 

12-8 

8 

3-20 

39 

15-99 

20x0-5 

383 

68-94 

39 

15-99 

12-9 

8 

3-20 

39 

15-99 

20x0-5 

385 

69-30 

39 

15-99 

13-0 

8 

3-20 

40 

16-40 

20x0-5 

387 

69-66 

40 

16-40 

131 

8 

3-20 

40 

16-40 

20x0-5 

390 

70-20 

40 

16-40 

13-2 

8 

3-20 

40 

16-40 

20x0-5 

392 

70-56 

40 

16-40 

13-3 

8 

3-20 

41 

16-81 

20x0-5 

394 

70-92 

41 

16-81 

13-4 

9 

3-60 

41 

16-81 

20x0-5 

396 

71-28 

41 

16  81 

13-5 

9 

3-60 

42 

17-22 

20x0-5 

398 

71-64 

42 

17-22 

13-6 

9 

3-60 

42 

17-22 

20x0-5 

400 

72-00 

42 

17-22 

13-7 

9 

3-60 

43 

17-63 

20x0-5 

402 

72-36 

43 

17-63 

13-8 

9 

3-60 

43 

17-63 

20x0-5 

405 

72-90 

43 

17-63 

13-9 

9 

3-60 

44 

18-04 

20x0-5 

407 

73-26 

44 

18-04 

14-0 

9 

3-60 

45 

18 '45 

20x0-8 

675 

121-50 

45 

18-45 

141 

9 

3-60 

45 

18-45 

20x0-8 

678 

122-10 

45 

18-45 

14-2 

9 

3-60 

46 

18-86 

20x0-8 

681 

122-60 

46 

18-86 

14-3 

9 

3-60 

47 

19-27 

20x0-8 

685 

123-30 

47 

19-27 

14-4 

9 

3-60 

47 

19-27 

20x0-8 

688 

123-84 

47 

19-27 

14-5 

9 

3-60 

48 

19-68 

20x0-8 

692 

124-66 

48 

19-68 
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(All  Weights  and  Prices  are  per 

EUomet 

re.) 

Tar 

Compound 

Total 
Weight 

Total 
Price 

Waste 

Shop 

Total 

Diam. 

Kilog. 
per 
km. 

Price, 
shUliugs 

Kilog. 
^1 

Price, 
shillings 

of  Mate- 
rials, 
kilog. 

per  km. 

of  Mate- 
rials, 
shillings 

2iper 

cent., 

shillings 

shUlinge 

Ex- 

shillings 

Price. 
Bhillings 

over 
Lead, 
mm. 

52 

3-44 

26 

1-64 

471 

91-86 

2-30 

30 

7-50 

131-66 

10-0 

52 

3-44 

26 

1-64 

473 

92-22 

2-31 

30 

7-50 

132-03 

10-1 

53 

3-50 

27 

1-70 

480 

93-92 

2-85 

30 

7-50 

133-77 

10-2 

53 

3-50 

27 

1-70 

482 

94-28 

2-36 

30 

7  50 

134-14 

10-3 

53 

3-50 

27 

1-70 

485 

94-82 

2-37 

30 

7-50 

134-69 

10-4 

55 

3-63 

28 

1-77 

492 

96-20 

2-41 

30 

7-50 

136-11 

10-5 

55 

3-63 

28 

1-77 

494 

96-56 

2-42 

30 

7-50 

136-48 

10-6 

55 

3-63 

28 

1-77 

496 

96-92 

2-43 

30 

7-50 

136-85 

10-7 

55 

3-63 

28 

1-77 

498 

97-38 

2-44 

30 

7-50 

137-32 

10-8 

55 

3-63 

28 

1-77 

500 

97-73 

2-45 

30 

7-50 

137-68 

10-9 

56 

3-70 

28 

1-77 

505 

98-89 

2-47 

30 

7-50 

138-86 

110 

56 

3-70 

28 

1-77 

507 

99-25 

2-48 

30 

7-50 

139-23 

11-1 

56 

3-70 

28 

1-77 

510 

99-79 

2-50 

30 

7-50 

139-79 

11-2 

56 

3-70 

28 

1-77 

512 

100-15 

2-51 

30 

7-50 

140-16 

11-3 

58 

3-83 

29 

1-83 

519 

101-52 

2-54 

30 

7-50 

141-56 

11-4 

58 

3-83 

29 

1-83 

521 

101-88 

2-,55 

30 

7-50 

141-93 

11-5 

58 

3-83 

29 

1-83 

523 

102-24 

2-56 

30 

7-50 

142-30 

11-6 

58 

3-83 

29 

1-83 

526 

103-00 

2-58 

30 

7-50 

143-08 

11-7 

60 

3-96 

30 

1-89 

534 

104-55 

2-62 

30 

7-50 

144-67 

11-8 

60 

3-96 

30 

1-89 

536 

104-91 

2-63 

30 

7-50 

145-04 

11-9 

60 

3-96 

30 

1-89 

538 

105  27 

2-64 

30 

7-50 

145-41 

12-0 

60 

3-96 

30 

1-89 

540 

105-63 

2-64 

30 

7-50 

145-77 

12-1 

61 

4-03 

31 

1-96 

546 

106-96 

2-67 

30 

7-50 

147  13 

12-2 

61 

4-03 

31 

1-96 

548 

107-32 

2-69 

30 

7-50 

147-51 

12-3 

61 

4-03 

31 

1-96 

550 

107-67 

2-70 

30 

7-50 

147-87 

12-4 

61 

4-03 

31 

1-96 

553 

108-21 

2-71 

30 

7-50 

148-42 

12-5 

63 

416 

32 

202 

560 

109-58 

2-74 

30 

7-50 

149-82 

12-6 

63 

416 

32 

2-02 

562 

109-94 

2-75 

30 

7-50 

150-19 

12-7 

63 

416 

32 

2-02 

564 

110-30 

2  76 

30 

7-50 

150-56 

12-8 

63 

4-16 

32 

2-02 

566 

110-66 

2-77 

30 

7-50 

150-93 

12-9 

64 

4-23 

32 

2-02 

571 

111-91 

2-80 

30 

7-60 

152-21 

13-0 

64 

4-23 

32 

202 

574 

112-45 

2-81 

40 

10-00 

165-26 

13-1 

64 

4-23 

32 

2-02 

576 

112-81 

2-82 

40 

10-00 

165-63 

13-2 

66 

4-36 

33 

2-08 

583 

114-18 

2-86 

40 

10-00 

167-04 

13-3 

66 

4-36 

33 

2-08 

586 

11504 

2-88 

40 

10-00 

167-92 

13-4 

68 

4-49 

34 

214 

593 

116-31 

2-91 

40 

10-00 

169-22 

13-5 

68 

4-49 

34 

2-14 

595 

116-67 

2-92 

40 

10-00 

169-59 

13-6 

69 

4-56 

35 

2-21 

601 

117-99 

2-95 

40 

10-00 

170-94 

13-7 

69 

4-56 

35 

2-21 

604 

118-53 

2-97 

40 

10-00 

171-50 

13-8 

71 

4-69 

36 

2-27 

611 

119-90 

3-00 

40 

10-00 

172-90 

13-9 

72 

4-76 

36 

2-27 

882 

169-03 

4-22 

40 

10-00 

223-25 

14-0 

72 

4-76 

36 

2-27 

885 

170-63 

4-27 

50 

12-50 

237-40 

14-1 

74 

4-89 

37 

2-33 

893 

171-14 

4-28 

50 

12-60 

237-92 

14-2 

76 

502 

38 

2-40 

902 

172-86 

4-32 

50 

12-50 

239-68 

14-3 

76 

5-02 

38 

2-40 

905 

173-40 

4-34 

50 

12-50 

240-24 

14-4 

77 

5-09 

39 

2-46 

913 

175-07 

4-38 

50 

12-50 

241-95     14-5 
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ELECTRIC   CABLES 

Table  No.  129.— Steel  Tape  Armour. 


Diam. 

Paper 

J 
Kilog. 

ute 
IMce, 

S 
Dimensions, 

teel  Tape 

Jute 

over 
Lead, 

Kilog. 

Price, 

Kilog. 
695 

Price, 

Kilog. 

Price. 

mm. 

Em. 

shilliDgs 

per  km. 

fhilliugs 

mm. 

shUlings, 
125  10 

per  km. 
48 

shillings 

14-6 

9 

3-60 

48 

19-68 

20x0-8 

19-68 

14 

7 

9 

3 

60 

48 

19-68 

20x0-8 

699 

125 

82 

48 

19 

68 

14 

8 

9 

3 

60 

49 

20  09 

20x0-8 

702 

126 

36 

49 

20 

09 

14 

9 

9 

3 

60 

50 

20-50 

20x0-8 

705 

126 

90 

50 

20 

50 

15 

0 

9 

3 

60 

50 

20-50 

20x0-8 

709 

127 

62 

50 

20 

50 

15 

1 

10 

00 

51 

20-91 

20x0-8 

712 

128 

16 

51 

20 

91 

15 

2 

10 

00 

51 

20-91 

20x0-8 

716 

128 

88 

51 

20 

91 

15 

3 

10 

00 

52 

21-32 

20x0-8 

719 

129 

42 

52 

21 

32 

15 

4 

10 

00 

52 

21-32 

20x0-8 

723 

130 

14 

52 

21 

32 

15 

5 

10 

00 

53 

21-73 

20x0-8 

726 

130 

68 

53 

21 

73 

15 

6 

10 

00 

53 

21-73 

20x0-8 

730 

131 

40 

53 

21 

73 

15 

7 

10 

00 

54 

22-14 

20x0-8 

733 

131 

94 

54 

22 

14 

15 

8 

10 

00 

55 

22-55 

20x0-8 

737 

132 

66 

55 

22 

55 

15 

9 

10 

00 

55 

22-55 

20x0-8 

740 

133 

20 

55 

22 

55 

16 

0 

10 

00 

56 

22-96 

20x0-8 

743 

133 

74 

56 

22 

96 

16 

1 

10 

00 

56 

22-96 

25x0-9 

846 

152 

28 

56 

22 

96 

16 

2 

10 

00 

57 

23-37 

25x0-9 

850 

153 

00 

57 

23 

37 

16 

3 

10 

00 

57 

23-37 

25x0-9 

853 

153 

24 

57 

23 

37 

16 

4 

10 

00 

58 

23-78 

25x0-9 

857 

154 

26 

58 

23 

78 

16 

5 

10 

00 

58 

23-78 

25x0-9 

861 

154 

98 

58 

23 

78 

16 

6 

10 

00 

59 

24  19 

25x0-9 

865 

155 

70 

59 

24 

19 

16 

7 

11 

40 

59 

24-19 

25x0-9 

869 

156 

42 

59 

24 

19 

16 

8 

11 

40 

60 

24-60 

25x0-9 

873 

157 

14 

60 

24 

60 

16 

9 

11 

40 

61 

25-01 

25x0-9 

877 

157 

86 

61 

25 

01 

17 

0 

11 

40 

61 

25-01 

25x0-9 

881 

158 

58 

61 

25 

01 

17 

1 

11 

40 

62 

25-42 

25x0-9 

884 

159 

12 

62 

25 

42 

17 

2 

11 

40 

62 

25-42 

25x0-9 

888 

159 

84 

62 

26 

42 

17 

3 

11 

40 

63 

25-83 

25x0-9 

892 

160 

56 

63 

25 

83 

17 

4 

11 

40 

63 

25-83 

25x0-9 

896 

161 

28 

63 

25 

83 

17 

5 

11 

40 

64 

26-24 

25x0-9 

900 

162 

00 

64 

26 

24 

17 

6 

11 

40 

64 

26-24 

25x0-9 

904 

162 

72 

64 

26 

24 

17 

7 

11 

40 

65 

26-65 

25x0-9 

908 

163 

44 

65 

26 

•65 

17 

8 

11 

40 

G5 

26-65 

25x0-9 

912 

164 

16 

65 

26 

65 

17 

9 

11 

40 

66 

27-06 

25x0-9 

916 

164 

88 

66 

27 

06 

18 

0 

11 

40 

67 

27-47 

25x0-9 

919 

165 

42 

67 

27 

47 

18 

1 

11 

40 

67 

27-47 

25x0-9 

923 

166 

14 

67 

27 

47 

18 

2 

11 

40 

68 

27-88 

25x0-9 

927 

166 

86 

68 

27 

88 

18 

3 

11 

40 

68 

27-88 

25x0-9 

931 

167 

58 

68 

27 

88 

18 

4 

12 

80 

69 

28-29 

25x0-9 

935 

168 

30 

69 

28 

29 

18 

5 

12 

80 

69 

28-29 

25x0-9 

939 

169 

02 

69 

28 

29 

18 

6 

12 

80 

70 

28-70 

25x0-9 

943 

169 

74 

70 

28 

70 

18 

7 

12 

80 

70 

28-70 

25x0-9 

946 

170 

28 

70 

28 

70, 

18 

8 

12 

80 

71 

2911 

25x0-9 

950 

171 

00 

71 

29 

11 

18 

9 

12 

80 

71 

29- 11 

25x0-9 

954 

171 

72 

71 

29 

11 

19 

0 

12 

80 

72 

29-52 

25x0-9 

958 

172 

44 

72 

29 

52 

191 

12 

4-80 

72 

29-52 

25x0-9 

962 

173-16 

72 

29-52 
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Tar 

Compound 

Total 
Weight 

Total 
Price 

Waste 

f? 

Total 

Diam. 

KUog. 

Price, 
shillings 

KUog. 
per  km. 

Price, 
shUliogs 

of  Mate- 
rials, 
kilog. 

per  km. 

of  Mate- 
rials, 
shillings 

2iper 

cent., 

shillings 

shill^ 

Ex- 

^Ungs 

Price, 
shillings 

over 
Lead, 
mm. 

77 

5-09 

39 

2-46 

916 

175-61 

4-39 

50 

12-50 

242-50 

14-6 

.77 

5 

09 

39 

2-46 

920 

176 

33 

41 

50 

12-60 

243-24 

14-7 

79 

5 

22 

40 

2-52 

928 

177 

88 

45 

50 

12-50 

244-83 

14-8 

79 

5 

22 

40 

2-52 

934 

179 

30 

49 

60 

12-50 

246-29 

14-9 

80 

5 

28 

40 

2-52 

938 

180 

02 

50 

50 

12-60 

247- 12 

16-0 

82 

5 

42 

41 

2-69 

947 

181 

99 

55 

50 

12-50 

249.-04 

15-1 

82 

5 

42 

41 

2-59 

951 

183 

71 

60 

50 

12-50 

260-81 

15-2 

84 

5 

55 

42 

2-65 

969 

184 

26 

61 

50 

12-50 

251-37 

15-3 

84 

5 

55 

42 

2-65 

963 

184 

98 

63 

50 

12-50 

262-11 

15-4 

86 

5 

61 

43 

2-71 

970 

186 

46 

66 

50 

12-50 

253-62 

15-5 

•85 

5 

61 

43 

2-71 

974 

187 

18 

68 

50 

12-60 

254-36 

16-6 

87 

5 

75 

44 

2-78 

982 

188 

75 

72 

50 

12-50 

255-97 

15-7 

88 

5 

81 

44 

2-78 

989 

190 

36 

76 

60 

12-50 

257-62 

15-8 

88 

5 

81 

44 

2-78 

992 

190 

89 

78 

60 

12-50 

258-17 

15-9 

90 

5 

94 

45 

2-84 

1000 

192 

44 

82 

50 

12-50 

259-76 

16-0 

90 

5 

94 

46 

2-84 

1103 

210 

98 

5 

28 

60 

15 

291-26 

16-1 

92 

6 

08 

46 

2-90 

1112 

212 

72 

5 

32 

60 

16 

293-04 

16-2 

92 

6 

08 

46 

2-90 

1115 

213 

26 

5 

34 

60 

15 

293-60 

16-3 

93 

6 

14 

47 

2-96 

1123 

214 

93 

5 

38 

60 

16 

295-31 

16-4 

93 

6 

14. 

47 

2-96 

1127 

215 

44 

5 

39 

60 

15 

295-83 

16-6 

95 

6 

27 

48 

3-03 

1136 

217 

38 

5 

44 

60 

15 

297-82 

16-6 

95 

6 

27 

48 

3-03 

1141 

218 

50 

5 

47 

60 

15 

298-97 

16-7 

96 

6 

34 

48 

303 

1148 

220 

11 

6 

50 

60 

16 

800-61 

16-8 

98 

6 

47 

49 

309 

1157 

221 

84 

5 

55 

60 

15 

302-39 

16-9 

98 

6 

47 

49 

309 

1161 

222 

66 

5 

67 

60 

16 

303-13 

17-0 

100 

6 

60 

60 

3-15 

1169 

224 

11 

5 

61 

60 

80 

319-72 

17-1 

100 

6 

60 

50 

3-15 

1173 

224 

83 

5 

62 

60 

30 

320-45 

17-2 

101 

6 

67 

61 

3-22 

1181 

226 

61 

5 

67 

60 

30 

322-18 

17-3 

101 

6 

67 

61 

8-22 

1185 

227 

23 

5 

68 

60 

30 

322-21 

17-4 

103 

6 

80 

52 

3-28 

1194 

228 

96 

6 

72 

60 

30 

324-68 

17-6 

103 

6 

80 

52 

3-28 

1198 

229 

78 

5 

75 

60 

30 

325-63 

17-6 

104 

6 

87 

52 

3-28 

1205 

231 

29 

5 

78 

60 

30 

327-07 

17-7 

104 

6 

87 

52 

3-28 

1209 

232 

01 

5 

80 

60 

30 

327-81 

17-8 

106 

7 

00 

53 

3-34 

1218 

233 

74 

5 

85 

60 

80 

329-59 

17-9 

108 

7 

13 

54 

3-41 

1226 

236 

30 

5 

89 

60 

30 

331-19 

18-0 

108 

7 

13 

54 

3-41 

1230 

236 

02 

5 

90 

60 

30 

331-92 

18-1 

109 

7 

20 

65 

3-47 

1238 

237 

69 

5 

94 

60 

30 

333-63 

18-2 

109 

7 

20 

56 

3-47 

1242 

238 

•41 

5 

•96 

60 

30 

334-37 

18-3 

111 

7 

33 

56 

3-53 

1262 

240 

•64 

6 

•02 

60 

30 

336-66 

18-4 

111 

7 

33 

66 

3-53 

1266 

241 

•26 

6 

•04 

60 

30 

337-30 

18-5 

112 

7 

•39 

66 

3-53 

1263 

242 

•90 

6 

•08 

60 

30 

338-98 

18-6 

112 

7 

•39 

66 

3-53 

1266 

243 

•40 

6 

•09 

60 

30 

339-49 

18-7 

114 

7 

•63 

57 

3-59 

1275 

245 

•14 

6 

•13 

60 

30 

341-27 

18-8 

114 

7 

63 

57 

3-69 

1279 

245 

•86 

6 

•15 

60 

30 

842-01 

18-9 

116 

7 

•66 

58 

3-66 

1288 

247 

•60 

6 

•19 

60 

80 

343-79 

19-0 

116 

7-66 

68 

3-66 

1292 

248-32 

6-21 

62 

31 

347-60 

19-1 
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ELECTRIO  CABLES 

Tablh  No.  129.— Steel  Tapb  Abmoub. 


Diam. 

Paper 

Jute 

Steel  Tape 

Jute 

over 

Lead. 

KUog. 

PHce. 

Kilog. 

Price. 

DimensloDB, 

Kilog. 

Price. 

Kilog. 

Price, 

mm. 

BhilliDgs 

per  km. 

Bhillings 

mm. 

per  km. 

BhilliDgs 

per  km. 

Bhilliiigs 

X9-2 

12 

4-80 

73 

29-93 

25x0-9 

966 

173-88 

73 

29-93 

19 

3 

12 

80 

73 

29- 

93 

25x0-9 

970 

174-60 

73 

29-93 

19 

4 

12 

JBO 

74 

30 

34 

25x0-9 

973 

175-14 

74 

30-34 

19 

5 

12 

80 

74 

30 

34 

25x0-9 

977 

175-86 

74 

30-34 

19 

6 

12 

80 

75 

30 

75 

25x0-9 

981 

176-58 

75 

30-75 

19 

7 

12 

80 

76 

31 

16 

25x0-9 

985 

177-30 

76 

31-16 

19 

8 

12 

80 

77 

31 

57 

25x0-9 

989 

178-02 

77 

31-57 

19 

9 

12 

4 

80 

77 

31 

57 

25x0-9 

993 

178-74 

77 

31-57 

20 

0 

12 

4 

80 

78 

81 

98 

25x0-9 

997 

179-46 

78 

31-98 

20 

1 

13 

5 

20 

78 

31 

98 

25x0-9 

1001 

180-18 

78 

31-98 

20 

2 

13 

5 

20 

79 

32 

39 

25x0-9 

1004 

.  180-72 

79 

32-39 

20 

3 

13 

5 

20 

79 

32 

39 

25x0-9 

1008 

181-44 

79 

32-39 

20 

4 

13 

5 

20 

80 

32 

80 

25x0-9 

1012 

182-16 

80 

32-80 

20 

5 

13 

5 

20 

81 

33 

21 

25x0-9 

1016 

182-88 

81 

a3-21 

20 

6 

13 

5 

20 

81 

33 

21 

25x0-9 

1020 

183-60 

81 

33-21 

20 

•7 

13 

6 

20 

82 

33 

•62 

25x0-9 

1024 

184-32 

82 

33-62 

20 

8 

13 

5 

20 

82 

33 

•62 

25x0-9 

1027 

184-86 

82 

33-62 

20 

•9 

13 

5 

20 

83 

34 

•03 

26x0-9 

1031 

185-58 

83 

34-03 

21 

•0 

13 

5 

20 

83 

34 

03 

25x0-9 

1035 

186-30 

83 

34-03 

21 

1 

13 

5 

20 

84 

34 

44 

25x0-9 

1039 

187-02 

84 

34-44 

21 

2 

13 

5 

20 

84 

34 

•44 

25x0-9 

1043 

187-74 

84 

34-44 

21 

•3 

13 

5 

20 

85 

34 

85 

25x0-9 

1047 

188-46 

85 

34-85 

21 

•4 

13 

6 

20 

85 

34 

85 

25x0-9 

1051 

189-18 

85 

34-85 

21 

•6 

13 

6 

20 

86 

35 

26 

25x0-9 

1055 

189-90 

86 

35-26 

21 

6 

13 

5 

20 

86 

35 

26 

25x0-9 

1058 

190-44 

86 

35-26 

21 

7 

14 

5 

60 

87 

35 

67 

25x0-9 

1062 

191-16 

87 

35-67 

21 

8 

14 

5 

60 

88 

36 

08 

25x0-9 

1066 

191-88 

88 

36  08 

21 

9 

14 

5 

60 

88 

36 

08 

25x0-9 

1070 

192-60 

88 

36-08 

22 

0 

14 

5 

60 

89 

36 

49 

25x0-9 

1074 

193-32 

89 

36-49 

22 

1 

14 

5 

60 

89 

36 

49 

25x0-9 

1079 

194-22 

89 

36-49 

22 

2 

14 

5 

60 

90 

36 

90 

25x0-9 

1082 

194-76 

90 

36-90 

22 

3 

14 

5 

60 

90 

36 

90 

25x0-9 

1086 

195-48 

90 

36-90 

22 

4 

14 

5 

60 

91 

37 

31 

25x0-9 

1089 

196-02 

91 

37-31 

22 

•5 

14 

5 

60 

91 

37 

31 

25x0-9 

1093 

196-74 

91 

37-31 

22 

•6 

14 

5 

60 

92 

37 

72 

25x0-9 

1097 

197-46 

92 

37-72 

22 

7 

14 

5 

60 

93 

38 

13 

25x0-9 

1101 

198-18 

93 

38-13 

22 

8 

14 

5 

60 

93 

38 

13 

25x0-9 

1105 

198-90 

93 

38  13 

22 

9 

14 

5 

60 

94 

38 

54 

25x0-9 

1109 

199-62 

94 

38-54 

23 

0 

14 

5 

60 

94 

38 

54 

25x0-9 

1113 

200-34 

94 

38-54 

23 

1 

14 

5 

60 

95 

38 

95 

33x0-9 

1116 

200-88 

95 

38-95 

23 

2 

14 

5 

60 

95 

38 

95 

33x0-9 

1120 

201-60 

95 

38-95 

23 

3 

14 

5 

60 

96 

39 

36 

33x0-9 

1124 

202-32 

96 

39-36 

23 

4 

15 

6 

00 

97 

39 

77 

33x09 

1128 

203-04 

97 

39-77 

23 

5 

15 

6 

00 

97 

39 

77 

33x0-9 

1131 

203-58 

97 

39-77 

23 

6 

15 

6 

00 

98 

40 

18 

33x0-9 

1136 

204-30 

98 

40-18 

23-7 

15 

6-00 

98 

40- 18 

33x0-9 

1140 

205-20 

98 

40-18 
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(All  Weights 

and  Prices  are  per  Kilometre.) — continued 

Tar 

Compound 

Total 
Weight 

Total 
Price 

Waste 

Shop 

Total 

Diam. 

of  Mate- 

2* per 

Wages, 

Ex- 

over 

Kilog. 
km. 

Price. 
Bliillings 

Kilog. 
per  km. 

Price, 
sbilUngs 

rials, 
kilog. 
per  km. 

of  Mate- 
rials, 
shillings 

cent., 
Bhilliogs 

shillings 

penses, 
shillings 

Price, 
shillings 

Lead, 
mm. 

117 

7-73 

59 

3-72 

1300 

249-99 

625 

62 

31 

349^24 

19-2 

117 

7-73 

59 

3-72 

1304 

250- 

71 

6' 

27 

62 

31 

349-98 

19-3 

119 

7-86 

60 

3-78 

1311 

252- 

20 

6- 

31 

62 

31 

351-53 

19-4 

119 

7-86 

60 

3-78 

1315 

252- 

92 

6- 

33 

62 

31 

352-25 

19-5 

120 

7-92 

60 

3-78 

1323 

254- 

58 

6- 

37 

62 

31 

353-95 

19-6 

122 

8-05 

61 

3-85 

1332 

256- 

32 

6- 

41 

62 

31 

355-73 

19-7 

124 

819 

62 

3-91 

1341 

258- 

06 

6- 

45 

62 

31 

357-51 

19-8 

124 

8-19 

62 

3-91 

1345 

258- 

78 

6- 

47 

62 

31 

358  25 

19-9 

125 

8-25 

63 

3-97 

1353 

260- 

44 

6- 

51 

62 

31 

359-95 

20-0 

125 

8-25 

63 

3-97 

1358 

261 

56 

6- 

54 

64 

32 

364-10 

20-1 

127 

8-38 

64 

4-04 

1366 

263 

12 

6- 

58 

64 

32 

365-70 

20-2 

127 

8-38 

64 

4-04 

1370 

263 

84 

6 

60 

64 

32 

366-44 

20-3 

128 

8-45 

64 

404 

1377 

265 

45 

6 

64 

64  ' 

32 

368-09 

20-4 

130 

8-58 

65 

4-10 

1386 

267 

18 

6 

68 

64 

32 

369-86 

20-5 

130 

8-58 

65 

4-10 

1390 

267 

90 

6 

70 

64 

32 

370-60 

20-6 

132 

8-71 

66 

4-16 

1399 

269 

63 

6 

74 

61 

32 

372-37 

20-7 

132 

8-71 

66 

4-16 

1402 

271 

17 

6 

78 

64 

32 

373-95 

20-8 

133 

8-78 

67 

4-23 

1410 

271 

85 

6 

80 

64 

32 

374-65 

20-9 

133 

8-78 

67 

4-23 

1414 

272 

57 

6 

82 

64 

32 

375  39 

21-0 

135 

8-91 

68 

4-29 

1423 

274 

30 

6 

86 

64 

32 

377-16 

21-1 

135 

8-91 

68 

4-29 

1427 

275 

02 

6 

88 

64 

32 

377-90 

21-2 

136 

8-98 

68 

4-29 

1434 

276 

■63 

6 

92 

64 

32 

379-55 

21-3 

136 

8-98 

68 

4-29 

1438 

277 

•36 

6 

94 

64 

32 

380-30 

21-4 

138 

9-11 

69. 

4-35 

1447 

279 

-08 

6 

98 

64 

32 

382-06 

21-5 

138 

911 

69 

4-35 

1450 

279 

•62 

7 

•00 

61 

32 

382^62 

21-6 

140 

9-24 

70 

4-41 

1460 

281 

•75 

7 

•05 

64 

32 

384  80 

21-7 

141 

9-31 

71 

4-48 

1468 

283 

•43 

7 

-09 

64 

32 

386  52 

21-8 

141 

9-31 

71 

4-48 

1472 

284 

•15 

7 

•11 

64 

32 

387-26 

21-9 

143 

9-44 

72 

4-54 

1481 

285 

-88 

7 

•13 

64 

32 

389-01 

220 

143 

9-44 

72 

4-54 

1486 

286 

-78 

7 

•17 

66 

33 

392-95 

22-1 

144 

9-51 

72 

4-64 

1492 

288 

-21 

7 

•21 

66 

33 

394 >42 

22-2 

144 

9-51 

72 

4-54 

1496 

288 

-93 

7 

•22 

66 

33 

395  15 

22-3 

146 

9-64 

73 

4-60 

1504 

290 

-48 

7 

-26 

66 

33 

396-74 

22-4 

146 

9-64 

73 

4-60 

1508 

291 

-20 

7 

•28 

66 

33 

397-48 

22^5 

148 

9-77 

74 

4-67 

1517 

292 

-94 

7 

•33 

66 

33 

399-27 

22-6 

149 

9-84 

75 

4-73 

1525 

294 

•61 

7 

-37 

66 

33 

400-98 

22-7 

149 

9-84 

75 

4-73 

1529 

295 

•33 

7 

•38 

66 

33 

401-71 

22-8 

151 

9-97 

76 

4-79 

1538 

297 

•06 

7 

•43 

66 

33 

403-49 

22-9 

151 

9-97 

76 

4-79 

1542 

297 

•78 

7 

•45 

66 

33 

404-23 

23-0 

152 

10-03 

76 

4-79 

1548 

299 

-20 

7 

•48 

66 

33 

405-68 

23-1 

152 

10-03 

76 

4-79 

1552 

299 

-72 

7 

•50 

66 

33 

406-42 

23-2 

154  |10  17 

77 

4-86 

1561 

301 

-67 

7 

•54 

66 

33 

408-21 

23-3 

156  110-30 

78 

4-92 

1571 

303 

•80 

7 

•60 

66 

33 

410-40 

23-4 

156 

10-30 

78 

4-92 

1574 

304 

•34 

7 

•61 

66 

33 

410-95 

23-5 

157 

10-37 

79 

4-98 

1582 

305 

•91 

7 

•65 

66 

33 

412-56 

23-6 

157 

10-37 

79 

4-98 

1587 

306-91 

7-67 

66 

33 

413-58 

23-7 
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ELECTRIC  CABLES 

Tabub  No.  129.— Stesl  Tafb  Abmoub. 


DUm. 

Paper 

Jate 

Steel  Tape 

Jate 

over 
Lead, 
mm. 

KUog. 

Price, 

Kilog. 

Price, 

Dimensions, 

Kilog. 

Price, 

Kilog. 

Price, 

per  km. 

shillings 

BhilUogs 

mm. 

per  km. 

BhiUings 

shillings 

23-8 

15 

6-00 

99 

40-59 

33x0-9 

1143 

205-74 

99 

40-59 

23 

9 

15 

6 

00 

99 

40 

59 

33x0-9 

1147 

206 

46 

99 

40-59 

24 

0 

15 

6 

00 

100 

41 

00 

33x0-9 

1151 

207 

18 

100 

41-00 

24 

1 

15 

6 

00 

101 

41 

41 

33x0-9 

1155 

207 

90 

101 

41-41 

24 

2 

15 

6 

00 

101 

41 

41 

33x0-9 

1159 

208 

62 

101 

41-41 

24 

3 

15 

6 

00 

102 

41 

82 

33x0-9 

1163 

209 

34 

102 

41-82 

24 

4 

15 

6 

00 

102 

41 

82 

33x0-9 

1167 

210 

06 

102 

41-82 

24 

6 

15 

6 

00 

103 

42 

23 

33x0-9 

1170 

210 

60 

103 

42-23 

24 

6 

15 

6 

00 

103 

42 

23 

33x0-9 

1174 

211 

32 

103 

42-23 

24 

7 

15 

6 

00 

104 

42 

64 

33x0-9 

1178 

212 

04 

104 

42-64 

24 

8 

15 

6 

00 

104 

42 

64 

33x0-9 

1182 

212 

76 

104 

42-64 

24 

9 

15 

6 

00 

105 

43 

05 

33x0-9 

1186 

213 

48 

105 

43-05 

25 

0 

15 

6 

00 

105 

43 

05 

33x0-9 

1190 

214 

20 

105 

43  05 

25 

1 

16 

6 

40 

106 

43 

46 

33x0-9 

1193 

214 

74 

106 

43-46 

25 

2 

16 

6 

40 

107 

43 

87 

33x0-9 

1197 

215 

46 

107 

43-87 

25 

3 

16 

6 

40 

107 

43 

87 

33x0-9 

1201 

216 

18 

107 

43-87 

25 

4 

16 

6 

40 

108 

44 

28 

33x0-9 

1205 

216 

90 

108 

44-28 

25 

■5 

16 

6 

40 

108 

44 

28 

33x0-9 

1209 

217 

62 

108 

44-28 

25 

6 

16 

6 

40 

109 

44 

69 

33x0-9 

1213 

218 

34 

109 

44-69 

25 

•7 

16 

6 

40 

109 

44 

69 

33x0-9 

1217 

219 

06 

109 

44-69 

25 

•8 

16 

6 

40 

110 

45 

10 

33x0-9 

1221 

219 

78 

110 

45-10 

25 

•9 

16 

6 

40 

110 

45 

10 

33x0-9 

1224 

220 

32 

110 

45-10 

26 

•0 

16 

6 

40 

111 

45 

51 

33x0-9 

1228 

221 

04 

HI 

45-51 

26 

•1 

16 

6 

40 

112 

45 

92 

33x0-9 

1232 

221 

76 

112 

45-92 

26 

•2 

16 

6 

40 

112 

45 

92 

33x0-9 

1236 

222 

48 

112 

45-92 

26 

•3 

16 

6 

40 

113 

46 

33 

33x0-9 

1240 

223 

20 

113 

46-33 

26 

•4 

16 

6 

40 

113 

46 

33 

33x0-9 

1244 

223 

92 

113 

46-33 

26 

•5 

16 

6 

40 

114 

46 

74 

33x0-9 

1248 

224 

64 

114 

46-74 

26 

6 

16 

6 

40 

114 

46 

74 

33x0-9 

1251 

225 

18 

114 

46-74 

26 

7 

17 

6 

80 

115 

47 

15 

33x0-9 

1256 

226 

08 

115 

47-15 

26 

8 

17 

6 

80 

116 

47 

56 

33x0-9 

1259 

226 

62 

116 

47-56 

26 

9 

17 

6 

80 

116 

47 

56 

33x0-9 

1263 

227 

34 

116 

47-56 

27 

0 

17 

6 

80 

117 

47 

97 

33x0-9 

1267 

228 

06 

117 

47-97 

27 

1 

17 

6 

80 

117 

47 

97 

33x0-9 

1271 

228 

78 

117 

47-97 

27 

2 

17 

6 

80 

118 

48 

38 

33x0-9 

1275 

229 

60 

118 

48-38 

27 

3 

17 

6 

80 

118 

48 

38 

33x0-9 

1279 

230 

22 

118 

48-38 

27 

4 

17 

6 

80 

119 

48 

79 

33x0-9 

1282 

230 

76 

119 

48-79 

27 

5 

17 

6 

80 

120 

49 

20 

33x0-9 

1286 

231 

48 

120 

49-20 

27 

6 

17 

6 

80 

120 

49 

20 

33x0-9 

1290 

232 

20 

120 

49-20 

27 

7 

17 

6 

80 

121 

49 

61 

33x0-9 

1294 

232 

92 

121 

49-61 

27 

8 

17 

6 

80 

121 

49 

61 

33x0-9 

1298 

233 

64 

121 

49-61 

27 

9 

17 

6 

80 

122 

50 

02 

33x0-9 

1302 

234 

36 

122 

50-02 

28 

0 

17 

6 

80 

122 

50 

02 

33x0-9 

1306 

235 

08 

122 

50-02 

28 

1 

17 

6 

80 

123 

50 

43 

33x0-9 

1310 

235 

80 

123 

50-43 

28 

2 

17 

6 

80 

124 

50 

84 

33x0-9 

1313 

236 

34 

124 

50-84 

28-3 

17 

6-80 

124 

50-84 

33x0-9 

1317 

237-06 

124 

50-84 
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THEIB  CONSTRUCTION  AND  COST. 
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(All  Weights  and  Prices  are  per  Kilometre.) — ctmtinued. 


Tar 


Kilog. 


159 
159 
160 
162 
162 
164 
164 
165 
165 
167 
167 
168 
168 
170 
172 
172 
173 
173 
175 
175 
176 
176 
178 
180 
180 
181 
181 
183 
183 
184 
186 
186 
188 
188 
189 
189 
191 
192 
192 
194 
194 
196 
196 
197 
199 
199 


Price, 
shilliugs 


10-50 
10-50 
10-57 
10-70 
10-70 
10-83 
10-83 
10-89 
10-89 
11-03 
11-03 
1110 
11-10 
11-22 
11-36 
11-36 
11-42 
11-42 
11-55 
11-55 
11-63 
11-63 
11-75 
11-88 
11-88 
11-95 
11-95 
12-0^ 
12-08 
12-15 
12-28 
12-28 
12-41 
12-41 
12-48 
12-48 
12-61 
12-68 
12-68 
12-81 
12-81 
12-94 
12-94 
13-00 
13-14 
13  14 


Compound 


Kilog. 


Price, 
shillings 


80 
80 
80 
81 
81 
82 
82 
83 
83 
84 
84 
84 
84 
85 
86 
86 
87 
87 
88 
88 
88 
88 
89 
90 
90 
91 
91 
92 
92 
92 
93 
93 
94 
94 
95 
95 
96 
96 
96 
97 
97 
98 
98 
99 
100 
100 


Total 
Weight 
of  Mate- 
rials, 
kUog. 
per  km. 


1595 
1599 
1606 
1615 
1619 
1628 
1632 
1639 
1643 
1652 
1656 
1663 
1667 
1676 
1685 
1689 
1697 
1701 
1710 
1714 
1721 
1724 
1733 
1742 
1746 
1754 
1758 
1767 
1770 
1779 
1787 
1791 
1800 
1804 
1812 
1816 
1824 
1831 
1835 
1844 
1848 
1857 
1861 
1869 
1877 
1881 


Total 

Price 

of 

Materials, 

shillings 


Waste 

2iper 

cent, 

shillings 


308 
309 
310 
312 
313 
314 
315 
317 
317 
319 
320 
321 
322 
324 
326 
327 
328 
329 
331 
331 
333 
334 
335 
337 
338 
339 
340 
342 
342 
345 
346 
347 
349 
350 
351 
352 
353 
355 
356 
357 
358 
360 
361 
362 
364 
364 


•46 

7- 

-18 

7' 

•79 

7- 

-53 

7- 

-25 

7- 

•98 

7- 

•70 

7- 

•18 

7- 

•90 

7- 

•65 

s- 

•37 

8- 

•98 

8^ 

•70 

8^ 

•64 

8- 

•38 

8^ 

•10 

8^ 

•78 

8- 

•49 

8- 

•22 

8- 

•94 

8^ 

•56 

8- 

•10 

•8- 

•82 

8^ 

•55 

8^ 

•27 

8^ 

•95 

8^ 

•67 

8^ 

•50 

8- 

•94 

8^ 

•13 

8^ 

•68 

8^ 

•40 

8- 

•14 

8- 

•86 

8- 

•54 

8- 

•25 

8- 

•80 

8^ 

•86 

8^ 

•13 

8^ 

•84 

8^ 

•59 

8^ 

•32 

9- 

•04 

9- 

•70 

9- 

•26 

9- 

•98 

9- 

•71 

•73 
•77 
•81 
•83 
•88 
•90 
•93 
•95 
•00 
•01 
•05 
•07 
•12 
•16 
•18 
•22 
•24 
•28 
•30 
•34 
•36 
•40 
•44 
•46 
•50 
•52 
•57 
•58 
•63 
•67 
•69 
•73 
-77 
•79 
•81 
•85 
•90 
•91 
•96 
•97 
•01 
•03 
•07 
•11 
•13 


Wages, 
shilliDgs 


66 
66 
66 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 
75 


Shop 
Ex- 
penses, 
shillings 


33 

33 

33 
43  75 
43-75 
43-75 
43^75 
43-75 
43-75 
43-75 
43-75 
43  75 
43  75 
43-75 
43  75 
43-75 
43-75 
43-75 
43-75 
43^75 
43  76 
43-75 
43^75 

45 

45 

45 

45 

45 

45 

45 

45 

45 

45 
46^87 
46^87 
46^87 
46-87 
46^87 
46^87 
46^87 
46^87 
46-87 
46-87 
46-87 
46-87 
46-87 


Total 

Price, 

shillings 


415- 
415- 
417- 
434  • 
434^ 

436  • 

437  • 

438  • 
439- 
441- 
442- 
443- 
444- 
446- 
448^ 
449  • 
450- 
451- 
453- 
453  • 
455  • 
456- 
457- 
462- 
463- 
465  • 

468- 
468- 
470- 
472- 
473- 
474- 
481- 
482- 
482- 
484- 
486- 
486  • 
488  • 
489- 
491  • 
491  • 
493  • 
495  • 
495- 


•17 
•91 

23  • 
23- 

•56 

24- 

•09 

24  • 

•83 

24  • 

•61 

24  • 

•35 

24- 

•86 

24  • 

-60 

24  • 

-40 

24  • 

•13 

24  • 

•78 

24- 

•52 

25- 

•51 

25  • 

•29 

25  • 

•03 

25  • 

•75 

25- 

•48 

25  • 

•26 

25  • 

•99 

25- 

•65 

25  • 

•21 

25  • 

•97 

26  • 

•99 

26- 

•73 

26- 

•45 

26- 

•19 

26- 

•07 

26  • 

-52 

26- 

-76 

26- 

-35 

26- 

-09 

26  • 

-87 

27- 

-50 

27- 

-20 

27- 

-93 

27- 

-52 

27  • 

•63 

27  • 

-91 

27^ 

•66 

27^ 

•43 

27  • 

•20 

27- 

•94 

28  • 

•64 

28  • 

•24 

28  • 

•98 

28- 
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ELECTRIC  CABLES 

Table  No.  129. — Steel  Tape  Armour. 


Diam. 

Paper 

Jute 

Steel  Tape 

Jute 

over 
Lead, 
nun. 

Kilog. 

IMce, 

Kilog. 

Price, 

Dimensions, 

Kilog. 

Price, 

Kilog. 

Price, 

per  km. 

shillings 

shillings 

mm. 

per  km. 

shillings 
2-37-78 

shillings 

28-4 

18 

7-20 

125 

51-25 

33x0-9 

1321 

125 

51-25 

28-5 

18 

7-20 

125 

51-25 

33x0-9 

1325 

238-50 

125 

51-25 

28-6 

18 

7-20 

126 

51-66 

33x0-9 

1329 

239-22 

126 

51-66 

28-7 

18 

7-20 

126 

51-66 

33x0-9 

1333 

239-94 

126 

51-66 

28-8 

18 

7-20 

127 

52  07 

33x0-9 

1337 

240-66 

127 

52-07 

28-9 

18 

7-20 

127 

52-07 

33x0-9 

1340 

241-20 

127 

52  07 

290 

18 

7-20 

128 

.52-48 

33x0-9 

1344 

241-92 

128 

52-48 

29- 1 

18 

7-20 

128 

52-48 

33x0-9 

1347 

242-46 

128 

52-48 

29-2 

18 

7-20 

129 

52-89 

33x0-9 

1352 

243-36 

129 

52-89 

29-3 

18 

7-20 

129 

52-89 

33x0-9 

1356 

244-08 

129 

52-89 

29-4 

18 

7-20 

130 

.53-30 

33x0-9 

1360 

244-80 

130 

53-30 

29-5 

18 

7-20 

130 

53-30 

33x0-9 

1364 

245-52 

130 

.53-30 

29-6 

18 

7-20 

131 

53-71 

33x0-9 

i:;67 

246-06 

131 

53-71 

29-7 

18 

7-20 

132 

54-12 

33x0-9 

1371 

246-78 

132 

54-12 

29-8 

18 

7-20 

132 

54-12 

33x0-9 

1375 

247-50 

132 

54-12 

29-9 

18 

7-20 

133 

54 -.53 

33x0-9 

1379 

248-22 

133 

54-53 

30-0 

18 

7-20 

133 

54-53 

33x0-9 

1383 

248-94 

133 

54-53 

30-1 

19 

7-60 

134 

54-94 

33x0-9 

1387 

249-66 

134 

54-94 

,30-2 

19 

7-60 

134 

54-94 

33x0-9 

1.391 

250-38 

134 

54-94 

30-3 

19 

7-60 

135 

55-35 

33x0-9 

1395 

251-10 

135 

55-35 

30-4 

19 

7-60 

136 

55-76 

33x0-9 

1398 

251-64 

136 

55-76 

30-5 

19 

7-60 

137 

56-17 

33x0-9 

1402 

252-36 

137 

56-17 

30-6 

19 

7-60 

137 

56-17 

33x0-9 

1406 

263-08 

137 

.56-17 

30-7 

19 

7-60 

138 

56-58 

33x0-9 

1410 

253-80 

138 

56-58 

30-8 

19 

7-60 

138 

56-58 

33x0-9 

1414 

254-52 

138 

56-58 

30-9 

19 

7-60 

139 

56-99 

33x0-9 

1418 

255-24 

139 

56-99 

31-0 

19 

7-60 

139 

56-99 

33x0-9 

1421 

255-78 

139 

56-99 

311 

19 

7-60 

140 

57-40 

33x0-9 

1425 

256-50 

140 

57-40 

31-2 

19 

7-60 

140 

57-40 

33X0  9 

1429 

257-22 

140 

57-40 

31-3 

19 

7-60 

141 

57-81 

33x0-9 

1433 

257-94 

141 

57-81 

31-4 

19 

7-60 

141 

57-81 

33x0-9 

1437 

258-66 

141 

57-81 

31-5 

19 

7-60 

142 

58-22 

33x0-9 

1441 

259-, 38 

142 

58-22 

31-6 

19 

7-60 

142 

58-22 

33x0-9 

1445 

260-08 

142 

58-22 

31-7 

20 

8 

143 

58-63 

33x0-9 

1449 

260-80 

143 

58-63 

31-8 

20 

8 

143 

58-63 

33x0-9 

1452 

261 -34 

143 

58-63 

31-9 

20 

8 

144 

59-04 

33x0-9 

1456 

262-06 

144 

59-04 

320 

20 

8 

144 

59  04 

33x0-9 

1460 

262-78 

144 

59-04 

32- 1 

20 

8 

145 

59-45 

43x1 

1637 

294-66 

145 

59-45 

32-2 

20 

8 

145 

59-45 

43x1 

1641 

295-38 

145 

59-45 

32-3 

20 

8 

146 

59-86 

43x1 

16i5 

296-10 

146 

59-86 

32-4 

20 

8 

147 

60-27 

43x1 

1650 

297-00 

147 

60-27 

32-5 

20 

8 

147 

60-27 

43x1 

1654 

297-72 

147 

60-27 

32-6 

20 

8 

148 

60-68 

43x1 

1658 

298-44 

148 

60-68 

32-7 

20 

8 

148 

60-68 

43x1 

1663 

299-34 

148 

60-68 

32-8 

20 

8 

149 

61-09 

43x1 

1667 

300-06 

149 

61-09 

32-9 

20 

8 

149 

61-09 

43x1 

1671 

300-78 

149 

6109 
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Tar 

Compoand 

Total 

Weight 
of  Mate- 
rials, 
kilog. 
per  km. 

Total 
Price  of 
Materials, 
shillings 

Waste 

2iper 

cent., 

shillings 

shU^gs 

Shop 
Ex. 

penses, 
shillings 

Total 

Price. 

shillings 

IMam. 

Kilog. 
200 

Price, 
shillings 

Kilog. 

Price, 
shillings 

over 
Lead, 
mm. 

13-20 

100 

6-30 

1889 

366-98 

9-18 

75 

46-87 

498-03 

28-4 

200 

13-20 

100 

6-30 

1893 

367-70 

9-20 

75 

46-87 

498-77 

28-5 

202 

13-34 

101 

6-37 

1902 

369-45 

9-24 

75 

46-87 

500-56 

28-6 

202 

13-34 

101 

6-37 

1906 

370-17 

9-26 

75 

46-87 

501-30 

28-7 

204 

13-47 

102 

6-43 

1915 

371-91 

9-30 

75 

46-87 

503-08 

28-8 

204 

13-47 

102 

6-43 

1918 

372-44 

9-31 

75 

46-87 

603-62 

28-9 

205 

13-53 

103 

6-49 

1926 

374-10 

9-35 

75 

46-87 

505-32 

29-0 

205 

13-53 

103 

6-49 

1929 

374-64 

9-37 

80 

50-00 

514-01 

29-1 

207 

13-67 

104 

6-56 

1939 

376-57 

9-42 

80 

50-00 

515-99 

29-2 

207 

13-67 

104 

6-56 

1943 

377-29 

9-44 

80 

50-00 

516-73 

29-3 

208 

13-73 

104 

6-56 

1950 

378-89 

9-47 

80 

50-00 

518-36 

29-4 

208 

13-73 

104 

6-56 

1954 

380-61 

9-52 

80 

50-00 

520-13 

29-5 

210 

13-87 

105 

6-62 

1962 

381-17 

9-53 

80 

50-00 

520-70 

29-6 

212 

14-00 

106 

6-68 

1971 

382-90 

9-57 

80 

50-00 

522-48 

29-7 

212 

14-00 

106 

6-68 

1975 

383-62 

9-59 

80 

50-00 

523-27 

29-8 

213 

14-07 

107 

6-74 

1983 

385-29 

9-63 

80 

50-00 

524-91 

29-9 

213 

14-07 

107 

6-74 

1987 

386  01 

9-65 

80 

50-00 

525-62 

30-0 

215 

14-20 

108 

6-81 

1997 

388- 1^ 

9-70 

82 

51-25 

531-16 

30-1 

215 

14-20 

108 

6-81 

2001 

388-87 

9-72 

82 

51-25 

531-84 

30-2 

216 

14-26 

108 

6-81 

2008 

390-47 

9-76 

82 

51-25 

533-48 

30-3 

218 

14-39 

109 

6-87 

2016 

392-02 

9-80 

82 

51-25 

535-07 

30-4 

220 

14-52 

110 

6-93 

2025 

393-75 

9-85 

82 

51-25 

536-85 

30-5 

220 

14-52 

110 

6-93 

2029 

394-47 

9-87 

82 

51-25 

537-59 

30-6 

221 

14-59 

111 

7-00 

2037 

396-15 

9-91 

82 

51-25 

539-31 

30-7 

221 

14-59 

111 

7-00 

2041 

396-87 

9-93 

82 

51-25 

540-05 

30-8 

223 

14-72 

112 

7-06 

2050 

398-60 

9-97 

82 

51-25 

541-82 

30-9 

223 

14-72 

112 

7-06 

2053 

399-14 

9-98 

82 

51-25 

542-37 

31-0 

224 

14-79 

112 

7-06 

2060 

400-75 

10-02 

82 

51-25 

544-02 

31-1 

224 

14-79 

112 

7-06 

2064 

401-47 

10-04 

82 

51-25 

544-76 

31-2 

226 

14-92 

113 

7-12 

2073 

403-20 

10-08 

82 

51-25 

546-53 

31-3 

226 

14-92 

113 

7-12 

2077 

403-92 

10-10 

82 

51-25 

547-27 

31-4 

228 

15-05 

114 

7-18 

2086 

405-65 

10-14 

82 

51-25 

549-04 

31-5 

228 

15-05 

114 

7-18 

2090 

406-35 

10-16 

82 

51-25 

549-76 

31-6 

229 

15-12 

115 

7-25 

2099 

408-43 

10-21 

82 

51-25 

551-89 

31-7 

229 

15-12 

115 

7-25 

2102 

408-97 

10-22 

82 

51-25 

552-44 

31-8 

231 

15-25 

116 

7-31 

2111 

410-70 

10-27 

82 

51-25 

554-22 

31-9 

231 

15-25 

110 

7-31 

2115 

411-42 

10-29 

82 

51-25 

554-96 

32-0 

232 

15-32 

116 

7-31 

2295 

444-19 

11-11 

85 

53-13 

593-43 

32-1 

232 

15-32 

116 

7-31 

2299 

444-91 

11-13 

85 

53-13 

594-17 

32-2 

234 

15-45 

117 

7-37 

2308 

446-64 

11-17 

85 

53-13 

594-94 

32-3 

236 

15-58 

118 

7-44 

2318 

448-56 

11-22 

85 

53-13 

597-91 

32-4 

236 

15-58 

118 

7-44 

2322 

449-28 

11-23 

85 

53-13 

598-64 

32-5 

237 

15-65 

119. 

7-50 

2330 

450-95 

11-28 

85 

53-13 

600-36 

32-6 

237 

15-65 

119 

7-50 

2335 

451-85 

11-30 

85 

53-13 

601-28 

32-7 

239 

15-78 

120 

7-56 

2344 

453-58 

11-34 

85 

53-13 

603-05 

32-8 

239 

16-78 

120 

7-56 

2348 

454-30 

11-36 

85 

53-13 

603-79 

32-9 
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Table  No.  129.— Stbel  Tape  Abxoub. 

Diam. 

Paper 

Jute 

steel  Tape 

Jute 

over 

Lead, 

Kllog. 

Price. 

Kilog. 
km. 

Price, 

Dimen- 
sions, 
mm. 

KUog. 

Price, 

Kilog. 

Price, 

per  km. 

shillings 

shiUings 

per  km. 

shillings 

shillings 

33-0 

20 

8-00 

150 

61-50 

43x1 

1676 

301-68 

150 

61-50 

33 

1 

20 

8 

00 

151 

61 

91 

43x1 

1680 

302-40 

151 

61 

91 

33 

2 

20 

8 

00 

151 

61 

91 

43x1 

1684 

303  12 

151 

61 

•91 

33 

3 

20 

8 

00 

152 

62 

32 

43x1 

1688 

303-84 

152 

62 

32 

33 

4 

21 

8 

40 

152 

62 

32 

43x1 

1693 

304-74 

152 

62 

•32 

33 

5 

21 

8 

40 

153 

62 

73 

43x1 

1697 

305-46 

153 

62 

73 

38 

6 

21 

8 

40 

153 

62 

73 

43x1 

1701 

306-18 

153 

62 

73 

33 

7 

21 

8 

40 

154 

63 

14 

43x1 

1706 

307-08 

154 

63 

14 

33 

8 

21 

8 

40 

155 

63 

55 

43x1 

1710 

307-80 

155 

63 

56 

38 

9 

21 

8 

40 

155 

63 

55 

43x1 

1714 

308-52 

155 

63 

55 

34 

0 

21 

8 

40 

156 

63 

96 

43x1 

1718 

309-24 

156 

63 

96 

34 

1 

21 

8 

40 

156 

63 

96 

43x1 

1723 

310-14 

156 

63 

96 

34 

2 

21 

8 

40 

157 

64 

37 

43x1 

1727 

310-86 

157 

64 

37 

34 

3 

21 

8 

40 

157 

64 

37 

43x1 

1731 

311-58 

157 

64 

37 

34 

4 

21 

8 

40 

158 

64 

78 

43x1 

1736 

312-48 

158 

64 

78 

34 

5 

21 

8 

40 

158 

64 

78 

43x1 

1740 

313-20 

158 

64 

78 

34 

6 

21 

8 

40 

159 

65 

19 

43x1 

1744 

313-92 

159 

65 

19 

34 

7 

21 

8 

40 

159 

65 

19 

43x1 

1749 

314-82 

159 

65 

19 

34 

8 

21 

8 

40 

160 

65 

60 

43x1 

1753 

315-54 

160 

65 

60 

34 

9 

21 

8 

40 

161 

66 

01 

43x1 

1757 

316-26 

161 

66 

01 

36 

0 

21 

8 

40 

161 

66 

01 

43x1 

1761 

316-98 

161 

66 

01 

35 

1 

22 

8 

80 

162 

66 

42 

43x1 

1766 

317-88 

162 

66 

42 

35 

2 

22 

8 

80 

162 

66 

42 

43x1 

1770 

318-60 

162 

66 

42 

35 

3 

.22 

8 

80 

163 

66 

83 

43x1 

1774 

319-32 

163 

66 

83 

35 

4 

22 

8 

80 

163 

66 

83 

43x1 

1779 

320-22 

163 

66 

83 

35 

5 

22 

8 

80 

164 

67 

24 

48x1 

1783 

320-94 

164 

67 

24 

35 

6 

22 

8 

80 

164 

67 

24 

43x1 

1787 

321-66 

164 

67 

24 

35 

7 

22 

8 

80 

165 

67 

65 

43x1 

1791 

322-38 

165 

67 

65 

35 

8 

22 

8 

80 

165 

67 

65 

43x1 

1796 

323-28 

165 

67 

65 

35 

9 

22 

8 

80 

166 

68 

06 

43x1 

1800 

324-00 

166 

68 

06 

36 

0 

22 

8 

80 

166 

68 

06 

43x1 

1804 

324-72 

166 

68 

06 

36 

1 

22 

8 

80 

167 

68 

47 

43x1 

1809 

325-62 

167 

68 

47 

36 

2 

22 

8 

80- 

167 

68 

47 

43x1 

1813 

326-34 

167 

68 

47 

36 

3 

22 

8 

80 

168 

68 

88 

43x1 

1817 

327-06 

168 

68 

88 

36 

4 

22 

8 

80 

168 

68 

88 

43x1 

1821 

327-78 

168 

68 

88 

36 

5 

22 

8 

80 

169 

69 

29 

43x1 

1826 

328-68 

169 

69 

29 

36 

6 

22 

8 

80 

169 

69 

29 

43x1 

1830 

329-40 

169 

69 

29 

36 

7 

23 

9 

20 

170 

69 

70 

43x1 

1835 

330-30 

170 

69 

70 

36 

8 

28 

9 

20 

170 

69 

70 

43x1 

1839 

331-02 

170 

69 

70 

36 

9 

23 

9 

20 

171 

70 

14 

43x1 

1843 

331-74 

171 

70 

14 

37 

'0 

23 

9 

20 

172 

70 

52 

43X1 

1848 

332-64 

172 

70 

52 

37 

1 

23 

9 

20 

173 

70 

93 

43X1 

1852 

833-36 

173 

70 

93 

37 

•2 

23 

9 

20 

173 

70 

93 

43x1 

1856 

334 -i)8 

173 

70 

93 

37 

3 

23 

9 

20 

174 

71 

34 

43x1 

1860 

334-80 

174 

71 

34 

37 

•4 

23 

9 

20 

174 

71 

34 

43x1 

1865 

335-70 

174 

71 

34 

37-5 

23 

9-20 

175 

71-75 

43x1 

1869 

336-42 

175 

71-76 
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(AU  Weights 

and  Prices  are  per  Kilometre.) — oorUinued. 

Tar 

Oompoimd 

Total 
Weight 

Total 
Price 

Waste 

Shop 

Total 

Diam. 

Kilog. 

Price, 
shillings 

Kilog. 

Price, 
shillings 

7-56 

of  Mate- 
rials, 
kilog. 

per  km. 

of 
Materials, 
shUlings 

2*  per 

cent. 

shillings 

Wages, 
shlUings 

Ex- 
penses, 
ShUlings 

Price, 
shilUngs 

over 
Lead, 
mm. 

240 

15-85 

120 

2356 

456  09 

11-40 

85 

53-13 

605-62 

33-0 

242 

15 

98 

121 

7 

63 

2365 

457 

83 

11-45 

90 

56-25 

615-53 

33-1 

242 

15 

98 

121 

7 

63 

2369 

458 

55 

11-47 

90 

56-25 

616-27 

33-2 

244 

16 

11 

122 

7 

69 

2378 

460 

28 

11-51 

90 

56-25 

618-04 

33-3 

244 

16 

11 

122 

7 

69 

2384 

462 

58 

11-57 

90 

56-25 

620-40 

33-4 

245 

16 

17 

123 

7 

75 

2392 

463 

27 

11-58 

90 

56-25 

621-10 

33-5 

245 

16 

17 

123 

7 

75 

2396 

463 

96 

11-60 

90 

56-25 

621-81 

33-6 

247 

16 

31 

124 

7 

82 

2406 

465 

89 

11-65 

90 

56-25 

623-79 

33-7 

248 

16 

37 

124 

7 

82 

2413 

467 

49 

11-69 

90 

56-25 

625-43 

33-8 

248 

16 

37 

124 

7 

82 

2417 

468 

21 

11-71 

90 

56-25 

626-17 

33-9 

250 

16 

50 

125 

7 

88 

2426 

469 

94 

11-75 

90 

56-25 

627-94 

34-0 

250 

16 

50 

125 

7 

88 

2431 

470 

84 

11-77 

90 

56-25 

628-86 

34-1 

252 

16 

63 

126 

7 

94 

2440 

472 

57 

11-82 

90 

56-25 

630-64 

34-2 

252 

16 

63 

126 

7 

94 

2444 

473 

29 

11-84 

90 

56-25 

631-38 

34-3 

253 

16 

70 

127 

8 

00 

245.5 

475 

14 

11-88 

90 

56-25 

633-27 

34-4 

253 

16 

70 

127 

8 

00 

2457 

475 

86 

11-90 

90 

56-25 

634-01 

34-5 

255 

16 

83 

128 

8 

07 

2466 

477 

60 

11-95 

90 

56-25 

635-80 

34-6 

255 

16 

83 

128 

8 

0'7 

2471 

478 

50 

11-97 

90 

56-25 

636-72 

34-7 

256 

16 

90 

128 

8 

07 

2478 

480 

11 

12-00 

90 

56-25 

638-36 

34-8 

258 

17 

03 

129 

8 

18 

2487 

481 

84 

12-05 

90 

56-25 

640-14 

34-9 

258 

17 

03 

129 

8 

13 

2491 

482 

57 

12-07 

90 

56-25 

640-89 

35-0 

260 

17 

17 

130 

8 

19 

2502 

484 

88 

12-12 

100 

62-50 

659-50 

35-1 

260 

17 

17 

130 

8 

19 

2506 

485 

60 

12-14 

100 

62-50 

660-24 

35-2 

261 

17 

23 

131 

8 

23 

2514 

487 

24 

12-18 

100 

62-50 

661-92 

35-3 

261 

17 

23 

131 

8 

23 

2519 

488 

14 

12-20 

100 

62-50 

662-84 

.35-4 

263 

17 

36 

132 

8 

32 

2528 

489 

90 

12-25 

100 

62-50 

664-65 

35-5 

263 

17 

36 

132 

8 

32 

2532 

490 

62 

12-27 

100 

62-50 

665-39 

35-6 

264 

17 

43 

132 

8 

32 

2539 

492 

23 

12-31 

100 

62-50 

667  04 

35-7 

264 

17 

43 

132 

8 

32 

2644 

493 

13 

12-33 

100 

62-50 

667-96 

35-8 

266 

17 

56 

133 

8 

38 

2553 

494 

86 

12-40 

100 

62-50 

669-76 

35-9 

266 

17 

56 

133 

8 

38 

2557 

496 

58 

12-42 

100 

62-50 

671-50 

36-0 

268 

17 

69 

134 

8 

45 

2567 

498 

50 

12-46 

100 

62-50 

673-46 

36-1 

268 

17 

69 

134 

8 

45 

2571 

499 

22 

12-48 

100 

62-50 

674-20 

36-2 

269 

17 

76 

135 

8 

51 

2579 

499 

89 

12-50 

100 

62-50 

674-89 

36-3 

269 

17 

76 

135 

8 

51 

2583 

500 

61 

12-52 

ICO 

62-50 

675-63 

36-4 

271 

17 

89 

136 

8 

57 

2593 

502 

52 

12-56 

100 

62-50 

677-58 

36-5 

271 

17 

89 

136 

8 

57 

2597 

503 

24 

12-.58 

100 

62-50 

678-32 

36-6 

272 

17 

95 

136 

8 

57 

2606 

505 

42 

12-64 

100 

62-50 

680-56 

36-7 

272 

17 

95 

136 

8 

57 

2610 

506 

14 

12-65 

100 

62-50 

681-29 

36-8 

274 

18 

09 

137 

8 

63 

2619 

507 

88 

12-70 

100 

62-50 

683-08 

36-9 

276 

18 

23 

138 

8 

70 

2629 

509 

81 

12-75 

100 

62-50 

685-06 

37-0 

277 

18 

•29 

139 

8 

76 

2637 

511 

47 

12-78 

100 

62-50 

686-75 

37-1 

277 

18 

29 

139 

8 

76 

2641 

512 

19 

12-81 

100 

62-50 

687-43 

37-2 

279 

18 

42 

140 

8 

82 

2650 

513 

92 

12-85 

100 

62-50 

689-27 

37-3 

279 

18 

42 

140 

8 

82 

2655 

514 

82 

12-87 

100 

62-50 

690-19 

37-4 

280 

18-49 

140 

8-82 

2662 

516-43 

12-91 

100 

62-50 

691-84 

37-5 

Jigiiized  by  VjOOQ IC 
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KLBCTBIC  CABLSS 

Tabu  No.  129.~SmL  Taps  Abmoub. 


DiuB. 

OTCT 


Piper 


Kflof. 


Price, 


1  23 

9- 

1  23 

9- 

23 

9- 

'  23 

9- 

1  23 

9- 

23 

9- 

23 

9- 

23 

9- 

24 

9- 

24 

9- 

24 

9* 

24 

9- 

24 

9- 

24 

9- 

24 

9- 

24 

9- 

24 

9- 

24 

9- 

24 

9- 

24 

9- 

24 

9* 

24 

9- 

24 

9- 

24 

9- 

24 

9- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

25 

10- 

26 

10- 

26 

10- 

26 

10- 

26 

10- 

26 

10- 

Jvte 


Steel  Tape 


per 


I 


Price.     I 
aknUngB 


175 

176 

176 

177 

178 

178  I 

179 

179 

180 

180 

181 

181 

182 

182 

183 

183 

184 

185 

185 

186 

186 

187 

187 

188 

188 

189 

189 

190 

191 

191 

192 

192 

193 

193 

194 

195 

196 

197 

198 

198 

199 

199 

199 

200 

200 

200 


71-75 
7216 
7216 
72-57 
72-98 
72-98 
73-39 
73-39 
73-80 
73-80 
74-21 
74-21 
74-62 
74-62 
7503 
75-03 
75-44 
75-85 
75-85 
76-26 
76-26 
76-67 
76-67 
77-08 
77-08 
77-49 
77-49 
77-90 
78-31 
78-31 
78-72 
78-72 
79-13 
79-13 
79-54 
79-95 
80-36 
80-77 
81-18 
81  18 
81-59 
81-59 
81-59 
82-00 
8200 
82-00 


43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43X1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43X1 
43X1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43x1 
43X1 
43x1 
43x1 


KOog. 


1873 
1877 
1881 
1886 
1890 
1895 
1899 
1903 
1908 
1912 
1916 
1920 
1925 
1929 
1933 
1938 
1942 
1946 
1950 
1955 
1959 
1963 
1967 
1972 
1976 
1980 
1985 
1989 
1993 
1998 
2002 
2007 
2011 
2015 
2019 
2024 
2028 
2032 
2036 
2041 
2045 
2049 
2054 
2058 
2062 
2066 


Price. 
Bbilliiigs 


337-14 
337-86 
338-58 
339-48 
340-20 
341-10 
341-82 
342-54 
343-44 
344-16 
344-88 
345-60 
346-50 
347-22 
347-94 
348-84 
349-56 
350-28 
35100 
351-90 
352-62 
353-34 
35406 
354-96 
355-68 
356-40 
357-30 
358-02 
358-74 
359-64 
360-36 
361-26 
361-98 
362-70 
363-42 
364-32 
36504 
365-76 
366-48 
367-38 
368-10 
368-82 
369-72 
370-44 
371-16 
371-88 


Jute 


Kfiog. 


175 

176 

176 

177 

178 

178 

179 

179 

180 

180 

181 

181 

182 

182 

183 

183 

184 

185 

185 

186 

186 

187 

187 

188 

188 

1H9 

189 

190 

191 

191 

192 

192 

193 

193 

194 

195 

196 

197 

198, 

198 

199 

199 

199 

200 

200 

200 


Price, 
fihUlings 


71-75 
72-16 
72  16 
72-57 
72-98 
72-98 
73-39 
73-39 
73-80 
73-80 
74-21 
74-21 
74-62 
74-62 
75-03 
75  03 
75-44 
75-85 
75-85 
76-26 
76-26 
76-67 
76-67 
77-08 
7708 
77-49 
77-49 
77-90 
78-31 
78-31 
78-72 
78-72 
79-13 
79-13 
79-54 
79-95 
80-36 
80-77 
81-18 
81  18 
81-59 
81-59 
81-59 
82-00 
82-00 
82-00 
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Tar 

Compound 

Total 
Weight 

Total 
Price 

Waste 

Shop 

Total 

Diam. 

of  Mate- 

2* per 

Wages, 
shillings 

100 

Ex- 

over 

Kilog. 

Price, 
shillings 

Kilog. 

Price, 
shillings 

8-82 

rials, 

Wlog. 

per  km. 

2666 

of 
Materials, 
shillings 

cent , 
shillings 

penses, 
shUlings 

Price, 
shillings 

Lead, 
mm. 

280 

18 

49 

140 

517-15 

12-93 

62-50 

692-58 

37-6 

282 

18 

62 

141 

8-89 

2675 

518-89 

12 

97 

100 

62-50 

694-36 

37-7 

282 

18 

62 

141 

8-89 

2679 

519-61 

12 

99 

100 

62-50 

695-10 

37-8 

284 

18 

75 

142 

8-95 

2689 

521-52 

13 

04 

100 

62-50 

697-06 

37-9 

285 

18 

82 

143 

901 

2697 

523-19 

13 

08 

100 

62-50 

698-77 

38-0 

285 

18 

82 

143 

901 

2702 

524-09 

13 

10 

105 

78-75 

720-94 

38-1 

287 

18 

95 

144 

9-07 

2711 

525-82 

13 

15 

105 

78-75 

722-72 

38-2 

287 

18 

95 

144 

9-07 

2715 

526-54 

13 

17 

105 

78-75 

723-46 

38-3 

288 

19 

01 

144 

9-07 

2724 

528-72 

13 

22 

105 

78-75 

725-69 

38*4 

288 

19 

01 

144 

9-07 

2728 

529-44 

13 

24 

105 

78-75 

726-43 

38-5 

290 

19 

15 

145 

914 

2737 

531-19 

13 

28 

105 

78-75 

728-22 

38-6 

290 

19 

15 

145 

914 

2741 

531-91 

13 

30 

105 

78-75 

728-96 

38-7 

292 

19 

28 

146 

9-20 

2751 

533-82 

13 

35 

105 

78-75 

730-92 

38-8 

292 

19 

28 

146 

9-20 

2755 

534-54 

13 

36 

105 

78-75 

731-65 

38-9 

293 

19 

35 

147 

9-26 

2763 

536-21 

13 

41 

105 

78-75 

733-37 

39-0 

293 

19 

35 

147 

9-26 

2768 

537-11 

13 

43 

105 

78-75 

734-29 

39-1 

295 

19 

48 

148 

9-33 

2777 

538-85 

13 

47 

105 

78-75 

736-07 

39-2 

296 

19 

54 

148 

9-33 

2784 

540-45 

13 

51 

105 

78-75 

737-71 

39-3 

296 

19 

54 

148 

9-33 

2788 

541-17 

13 

53 

105 

78-75 

738-45 

39-4 

298 

19 

67 

149 

9-39 

2798 

543-08 

13 

58 

105 

78-75 

740-41 

39-5 

298 

19 

67 

149 

9-39 

2802 

543-80 

13 

59 

105 

78-75 

741-14 

39-6 

300 

19 

80 

150 

9-45 

2811 

545-53 

13 

64 

105 

78-75 

742-92 

39-7 

300 

19 

80 

150 

9-45 

2815 

546-25 

13 

66 

105 

78-75 

743-66 

39-8 

301 

19 

87 

151 

9-52 

2824 

548-11 

13 

70 

105 

78-75 

745-56 

39-9 

301 

19 

87 

151 

9-52 

2828 

548-86 

13 

72 

105 

78-75 

746-33 

40-0 

303 

20 

00 

152 

9-58 

2838 

550-96 

13 

78 

105 

78-75 

748-49 

40-1 

303 

20 

00 

152 

9-58 

2843 

551-86 

13 

80 

105 

78-75 

749-41 

40-2 

304 

20 

07 

152 

9*58 

2850 

553-47 

13 

84 

105 

78-75 

751-06 

40-3 

306 

20 

20 

153 

9-64 

2859 

555-20 

13 

88 

105 

78-75 

752-83 

40-4 

306 

20 

20 

153 

9-64 

2864 

556-10 

13 

90 

105 

78-75 

753-75 

40-5 

308 

20 

33 

154 

9-70 

2873 

557-83 

13 

94 

105 

78-75 

755-52 

40-6 

308 

20 

33 

154 

9-70 

2878 

558-73 

13 

97 

105 

78-75 

756-45 

40-7 

309 

20 

40 

155 

9-77 

2886 

560-41 

14 

01 

105 

78-75 

758-17 

40-8 

3(9 

20 

40 

155 

9-77 

2890 

561-13 

14 

03 

105 

78-75 

758-91 

40-9 

311 

20 

53 

156 

9-83 

2899 

562-86 

14 

07 

105 

78-75 

760-68 

41-0 

312 

20 

60 

156 

9-83 

2907 

564-65 

14 

12 

105 

78-75 

762-52 

41-1 

314 

20 

73 

157 

9-89 

2916 

566-38 

14 

16 

105 

78-75 

764-29 

41-2 

316 

20 

86 

158 

9-96 

2925 

568-12 

14 

20 

105 

78-75 

766-07 

41-3 

317 

20 

93 

159 

10-02 

2933 

569-79 

14 

24 

105 

78-75 

767-78 

41-4 

317 

20 

93 

159 

10-02 

2938 

571-69 

14 

29 

105 

78-75 

769-731  41-5 

319 

21 

06 

160 

10-08 

2947 

572-42 

14 

31 

105 

78-75 

770-48 

41-6 

319 

21 

06 

160 

10-08 

2952 

573-54 

14 

34 

105 

78-75 

771-63 

41-7 

319 

21 

06 

160 

10-08 

2957 

574-44 

14 

36 

105 

78-75 

772-55 

41-8 

320 

21 

13 

160 

10-08 

2964 

576-05 

14 

•40 

105 

78-75 

774-20 

41-9 

320 

21 

13 

160 

10-08 

2968 

576-77 

14 

42 

105 

78-75 

774-90 

42-0 

320 

21  13 

160 

10-08 

2972 

577-49 

14-44 

110 

82-50 

784-43 

42-1 
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ELECTBIC  CABLES 

Table  No.  129.— Stbbl  Tape  Abmoub. 


r>lam. 

Paper 

Jute 

Steel  Tape 

Jnte 

over 
Lead. 

Kilog. 

Price, 

Kilog. 

Price, 

DimensloDS, 

Kilog. 

Price, 

Kilog. 

Price, 

mm. 

^. 

shillings 

^. 

shUUngs 

mm. 

i^. 

sbilliDgs 

shillings 

42-2 

26 

10-40 

201 

82-41 

43X1 

2070 

372-60 

201 

82-41 

42-3 

26 

10-40 

201 

82-41 

43x1 

2075 

373 

50 

201 

82-41 

42-4 

26 

10-40 

202 

82-82 

43x1 

2079 

374 

22 

202 

82-82 

42-5 

26 

10-40 

202 

82-82 

43x1 

2084 

375 

12 

202 

82-82 

42-6 

26 

10-40 

203 

83-23 

43x1 

2088 

375 

84 

.203 

83-23 

42-7 

26 

10-40 

203 

83-23 

43x1 

2092 

376 

56 

203 

83-23 

42-8 

26 

10-40 

204 

83-64 

43x1 

2097 

377 

46 

204 

83-64 

42-9 

26 

10-40 

204 

83-64 

43x1 

2101 

378 

18 

204 

83-64 

43-0 

26 

10-40 

205 

84-05 

43x1 

2105 

378 

90 

205 

84-05 

431 

26 

10-40 

205 

84-05 

55x1-1 

2278 

410 

04 

205 

84-05 

43-2 

26 

10-40 

206 

84-46 

55x1-1 

2282 

410 

76 

206 

84-46 

43-3 

26 

10-40 

206 

84-46 

55x1-1 

2287 

411 

66 

206 

84-46 

43-4 

27 

10-80 

207 

84-87 

55x1-1 

2292 

412 

56 

207 

84-87 

43-5 

27 

10-80 

208 

85-28 

55x1-1 

2296 

413 

28 

208 

85-28 

43-6 

27 

10-80 

209 

85-69 

55x1-1 

2301 

414 

18 

209 

85-69 

43-7 

27 

10-80 

209 

85-69 

55x1-1 

2306 

415 

08 

209 

85-69 

43-8 

27 

10-80 

210 

86-10 

55x1-1 

2310 

415 

80 

210 

86-10 

43-9 

27 

10-80 

210 

86-10 

55x1-1 

2315 

416 

70 

210 

86-10 

44-0 

27 

10-80 

211 

86-51 

55x1-1 

2319 

417 

42 

211 

86-51 

44-1 

27 

10-80 

211 

86-51 

55x1-1 

2324 

418 

32 

211 

86-51 

44-2 

27 

10-80 

212 

86-92 

55x1-1 

2328 

419 

04 

212 

86-92 

44-3 

27 

10-80 

213 

87-33 

55x1-1 

2333 

419 

94 

213 

87-33 

44-4 

27 

10-80 

213 

87-33 

55x1-1 

2338 

420 

84 

218 

87-33 

44-5 

27 

10-80 

214 

87-74 

55x1-1 

2342 

421 

56 

214 

87-74 

44-6 

27 

10-80 

214 

87-74 

55x1-1 

2347 

422 

46 

214 

87-74 

44-7 

27 

10-80 

215 

88-15 

55x1-1 

2352 

423 

36 

215 

88-16 

44-8 

27 

10-80 

215 

88-15 

55x1-1 

2356 

424 

08 

215 

88-15 

44-9 

27 

10-80 

216 

88-56 

55x1-1 

2361 

424 

98 

216 

88-56 

450 

27 

10-80 

216 

88-56 

55x1-1 

2:565 

425 

70 

216 

88-56 

45-1 

28 

11-20 

217 

88-97 

55x11 

2370 

426 

60 

217 

88-97 

45-2 

28 

11-20 

218 

89-38 

55x1-1 

2375 

427 

50 

218 

89-38 

45-3 

28 

11-20 

218 

89-38 

55x1-1 

2379 

428 

22 

218 

89-88 

45-4 

28 

11-20 

219 

89-79 

55x1-1 

2384 

429 

12 

219 

89-79 

45-5 

28 

11-20 

219 

89-79 

55x1-1 

2389 

430 

02 

219 

89-79 

45-6 

28 

11-20 

220 

90-20 

55x1-1 

2393 

430 

74 

220 

90-20 

45-7 

28 

11-20 

221 

90-61 

55x1-1 

2398 

431 

64 

221 

90-61 

45-8 

28 

11-20 

221 

90-61 

55x1-1 

2403 

482 

55 

221 

90-61 

45-9 

28 

11-20 

222 

91  02 

55x11 

2407 

433 

22 

222 

91-02 

460 

28 

11-20 

222 

91-02 

55X11 

2412 

434 

12 

222 

91-02 

46- 1 

28 

11-20 

223 

91-43 

55x1-1 

2416 

434 

84 

223 

91-43 

46-2 

28 

11-20 

223 

91-43 

55x1-1 

2421 

435 

74 

223 

91-43 

46-3 

28 

11-20 

224 

91-84 

55x11 

2426 

436 

64 

224 

91-84 

46-4 

28 

11-20 

224 

91-84 

55x11 

2430 

437 

40 

224 

91-84 

46-5 

28 

11-20 

225 

92-25 

55x1-1 

2435 

438 

30 

225 

92-25 

46-6 

28 

11-20 

225 

92-25 

55x1-1 

2440 

439 

20 

225 

92-25 

46-7 

29 

11-60 

226 

92-67 

55x1-1 

2444 

439-92 

226 

92-67 
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Tar 

Compound 

Total 
Weight 
of  Mate- 
rials, 
kilog. 
per  km. 

Total 

Price 

of 

Materials, 

shillings 

Waste 

Wages, 
shillings 

fiftiop 

Tft* 

Diam. 

Kllog. 

Price, 
shillings 

Kilog. 

Price, 
shillings 

2iper 

cent., 

shillings 

Ex- 
sbiUings 

IOmu 

Price, 
shUlings 

over 
Lead, 
mm. 

322 

21 

26 

161 

1015 

2981 

579-23 

14-48 

110 

82-50 

786-21 

42-2 

322 

21 

26 

161 

10 

15 

2986 

580 

13 

14 

50 

110 

82 

50 

787 

13 

42-3 

324 

21 

38 

162 

10 

21 

2995 

581 

85 

14 

54 

110 

82 

50 

788 

89 

42-4 

324 

21 

38 

162 

10 

21 

3000 

582 

75 

14 

■57 

110 

82 

50 

789 

■82 

42-5 

325 

21 

46 

163 

10 

27 

3008 

584 

43 

14 

61 

110 

82 

50 

791 

•54 

42-6 

325 

21 

46 

163 

io 

27 

3012 

585 

15 

14 

63 

110 

82 

■50 

792 

•28 

42-7 

327 

21 

59 

164 

10 

34 

3022 

587 

07 

14 

•68 

110 

82 

50 

794 

25 

42*8 

327 

21 

59 

164 

10 

34 

3026 

587 

79 

14 

70 

110 

82 

•50 

794 

•99 

42-9 

328 

21 

65 

164 

10 

34 

3033 

589 

39 

14 

74 

110 

82 

50 

796 

•63 

43-0 

328 

21 

65 

164 

10 

34 

3206 

620 

53 

15 

51 

110 

82 

50 

828 

54 

43-1 

330 

21 

78 

165 

10 

40 

3215 

622 

26 

15 

56 

110 

82 

■50 

830 

32 

43-2 

330 

21 

78 

165 

10 

40 

3220 

623 

16 

15 

58 

110 

82 

50 

831 

24 

43-3 

332 

21 

92 

166 

10 

46 

3231 

625 

48 

15 

64 

110 

82 

50 

833 

62 

43-4 

333 

21 

98 

167 

10 

52 

3239 

627 

14 

15 

68 

110 

82 

50 

835 

32 

43-5 

335 

22 

12 

168 

10 

59 

3249 

629 

07 

15 

•74 

110 

82 

50 

837 

31 

43-6 

335 

22 

12 

168 

10 

59 

3254 

629 

97 

15 

75 

110 

82 

50 

838 

22 

43-7 

336 

22 

18 

168 

10 

59 

3261 

631 

57 

15 

79 

110 

82 

50 

839 

86 

43-8 

336 

22 

18 

168 

10 

59 

3266 

632 

47 

15 

82 

110 

82 

50 

840 

79 

43-9 

338 

22 

31 

169 

10 

65 

3275 

634 

20 

15 

85 

110 

82 

50 

842 

55 

44-0 

338 

22 

31 

169 

10 

65 

3280 

635 

10 

15 

88 

115 

86 

25 

852 

23 

44-1 

340 

22 

44 

170 

10 

71 

3289 

637 

19 

15 

93 

115 

86 

25 

854 

37 

44-2 

341 

22 

51 

171 

10 

78 

3298 

638 

70 

15 

97 

115 

86 

25 

855 

92 

44-3 

341 

22 

51 

171 

10 

78 

3303 

639 

55 

15 

99 

115 

86 

•25 

856 

83 

44-4 

343 

22 

64 

172 

10 

84 

3312 

641 

32 

16 

03 

115 

86 

25 

858 

60 

44-5 

343 

22 

64 

172 

10 

84 

3317 

642 

22 

16 

05 

115 

86 

25 

859 

52 

44-6 

344 

22 

71 

172 

10 

84 

3325 

644 

01 

16 

10 

115 

86 

25 

861 

36 

44-7 

344 

22 

71 

172 

10 

84 

3329 

644 

73 

16 

12 

115 

86 

25 

862 

10 

44-8 

346 

22 

84 

173 

10 

90 

3339 

646 

64 

16 

16 

115 

86 

25 

864 

05 

44-9 

346 

22 

84 

173 

10 

90 

3343 

647 

46 

16 

18 

115 

86 

25 

864 

89 

45-0 

348 

22 

97 

174 

10 

97 

3354 

649 

68 

16 

24 

115 

86 

25 

867 

17 

45-1 

349 

23 

04 

175 

11 

03 

3363 

651 

80 

16 

29 

115 

86 

25 

869 

34 

45-2 

349 

23 

04 

175 

11 

03 

3367 

652 

25 

16 

31 

115 

86 

25 

869 

81 

45-3 

351 

23 

17 

176 

11 

09 

3377 

654 

16 

16 

35 

115 

86 

25 

871 

76 

45-4 

351 

23 

17 

176 

11 

09 

3382 

655 

06 

16 

37 

115 

86 

25 

872 

68 

45-5 

352 

23 

24 

176 

11 

09 

3389 

656 

67 

16 

41 

115 

86 

25 

874 

33 

45-6 

354 

23 

37 

177 

11 

15 

3399 

658 

58 

16 

46 

115 

86 

25 

876 

29 

45-7 

364 

23 

37 

177 

11 

15 

3404 

659 

49 

16 

49 

115 

86 

25 

877 

23 

45-8 

356 

23 

50 

178 

11 

22 

3413 

661 

18 

16 

►53 

115 

86 

25 

878 

96 

45-9 

356 

23 

50 

178 

11 

22 

3418 

662 

26 

16 

56 

115 

86 

25 

880 

07 

46-0 

357 

23 

56 

179 

11 

28 

3426 

663 

74 

16 

59 

120 

90 

00 

890 

33 

461 

357 

23 

56 

179 

11 

28 

3431 

664 

64 

16 

61 

120 

90 

00 

891 

25 

46-2 

359 

23 

70 

180 

11 

34 

3441 

666 

56 

16 

66 

120 

90 

00 

893 

22 

46-3 

359 

23 

70 

180 

11 

34 

3445 

667 

32 

16 

68 

120 

90 

00 

894 

00 

46-4 

360 

23 

76 

180 

11 

34 

3453 

669 

10 

16 

72 

120 

90 

00 

895 

82 

46*5 

360 

23 

76 

180 

11 

34 

3458 

670 

00 

16 

75 

120 

90 

00 

896 

75 

46-6 

362 

23-90 

181 

11-40 

3468 

672*14 

16-80 

120 

90-00 

898-94 

46-7 
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BLBCTBIO  CABLES 

Table  No.  129. — Steel  Tape  Abmoitr. 


Diam. 

Paper 

Jute 

Steel  Tape 

Jute 

over 
Lead, 
mm,: 

KUog. 

Price, 
sbiUings 

Kilog. 

Price, 
shillings 

Dimensions, 
mm. 

Kilog. 
per 
km. 

2449 

Price, 
shillings 

Kilog. 
k^m'. 

Price, 
shillings 

93-07 

46-8 

29 

11-60 

227 

93-07 

65x1-1 

440-82 

227 

46-9 

29 

11-60 

227 

93-07 

55x1-1 

2453 

441-54 

227 

93-07 

47-0 

29 

11-60 

228 

93-48 

55x1-1 

2458 

442-44 

228 

93-48 

47-1 

29 

11-60 

228 

93-48 

55x11 

2463 

443-34 

228 

93-48 

47-2 

29 

11-60 

22S 

93-89 

55x1-1 

2467 

444-06 

229 

93-89 

47-3 

29 

11-60 

229 

93-89 

55x1-1 

2472 

444-96 

229 

98-89 

47-4 

29 

11-60 

230 

94-30 

55x1-1 

2477 

445-86 

230 

94-30 

47-5 

29 

11-60 

230 

94-30 

55x1-1 

2481 

446-58 

230 

94-30 

47-6 

29 

11-60 

231 

94-71 

55x1-1 

2486 

447-48 

231 

94-71 

47-7 

29 

11-60 

231 

94-71 

55x1-1 

2490 

448-20 

231 

94-71 

47-8 

29 

11-60 

232 

95-12 

55x1-1 

2495 

449-10 

232 

95-12 

47-9 

29 

11-60 

232 

95-12 

55x1-1 

2500 

450-00 

232 

95-12 

48-0 

29 

11-60 

233 

96-53 

55x11 

2504 

450-72 

233 

95-53 

48-1 

29 

11-60 

233 

95-53 

55x1-1 

2509 

451-62 

233 

95-53 

48-2 

29 

11-60 

234 

95-94 

55x1-1 

2514 

452-52 

234 

95-94 

48-3 

29 

11-60 

235 

96-35 

55x11 

2518 

453-24 

235 

96-35 

48-4 

30 

12-00 

235 

96-35 

55x1-1 

2523 

454-14 

235 

96-35 

48-5 

30 

12-00 

236 

96-76 

55x1-1 

2527 

454-86 

236 

96-76 

48-6 

30 

12-00 

236 

96-76 

55x1-1 

2532 

455-76 

236 

96-76 

48-7 

30 

12  00 

237 

97-17 

55x11 

2537 

456-66 

237 

97-17 

48-8 

30 

12-00 

237 

97-17 

55x11 

2541 

457-38 

237 

97-17 

48-9 

30 

12-00 

238 

97-58 

55x1-1 

2546 

458-28 

238 

97-58 

49-0 

30 

12-00 

238 

97-58 

55x11 

2550 

459-00 

238 

97-58 

49-1 

30 

12-00 

239 

97-99 

55x1-1 

2555 

459-90 

239 

97-99 

49-2 

30 

12-00 

240 

98-40 

65x1-1 

2560 

460-80 

240 

98-40 

49-3 

30 

12-00 

240 

98-40 

55x1-1 

2564 

461-52 

240 

98-40 

49-4 

30 

12-00 

241 

98-81 

55x1-1 

2569 

462-42 

241 

98-81 

49-5 

30 

12-00 

242 

99-22 

55x1-1 

2573 

463-14 

242 

99-22 

49-6 

30 

12-00 

242 

99-22 

55x11 

2578 

464  04 

242 

99-22 

49-7 

30 

12-00 

243 

99-63 

55x1-1 

2583 

464-94 

243 

99-63 

49-8 

30 

12-00 

243 

99-63 

55x11 

2588 

465-84 

243 

99-63 

49-9 

30 

12-00 

244 

100-04 

55x1-1 

2592 

466-56 

244 

100-04 

50-0 

30 

12-00 

244 

100-04 

55x1-1 

2597 

467-46 

244 

100  04 

501 

31 

12-40 

245 

100-45 

55x1-1 

2601 

468-18 

245 

100-45 

60-2 

31 

12-40 

245 

100-45 

55x1-1 

2606 

469-08 

245 

100-45 

50-3 

31 

12-40 

246 

100-86 

55x1-1 

2611 

469-98 

246 

100-86 

50-4 

31 

12-40 

247 

101-27 

55x11 

2615 

470-70 

247 

101-27 

50-5 

31 

12-40 

247 

101-27 

55x1-1 

2620 

471-60 

247 

101-27 

50-6 

31 

12-40 

248 

101-68 

55x1-1 

2624 

472-32 

248 

101-68 

50-7 

31 

12-40 

248 

101-68 

55x1-1 

2629 

473-22 

248 

101-68 

50-8 

31 

12-40     249 

102  09 

55x1-1 

2634 

474-12 

249 

102-09 

50-9 

31 

12-40 

250 

102-50 

55x1-1 

2638 

474-84 

250 

102-50 

61-0 

31 

12-40 

251 

102-91 

55x1-1 

2643 

475-74 

251 

102-91 

511 

31 

12-40 

251 

102-91 

55x1-1 

2648 

476-64 

261 

102-91 

51-2 

31 

12-40 

251 

J02-91 

55x1-1 

2652 

477-36 

251 

102-91 

51-3 

31 

12-40 

252 

103-32 

55x1-1 

2657 

478 -2a 

252 

103-32 
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Tar 


Kilog. 


Price, 
shUlings 


Ck>inpoand 


Kilog. 


Price, 
shillings 


Total 
Weight 
of  Mate- 
rials, 
Ulog. 
per  km 


Total 

Price 

of 

Materials, 

ShUlings 


Waste! 

aiper 

cent., 

shillings 


Wages, 
shillings 


Shop 

Ex- 
penses, 
shiUings 


Total 

Price, 

shillings 


363 
363 
365 
365 
367 
367 
368 
368 
370 
370 
372 
372 
373 
373 
375 
376 
376 
378 
378 
380 
380 
381 
381 
383 
384 
384 
386 
388 
388 
389 
389 
391 
391 
392 
392 
394 
396 
396 
397 
397 
399 
400 
402 
402 
402 
404 


182 
182 
183 
183 
184 
184 
184 
184 
185 
185 
186 
186 
187 
187 
188 
188 
188 
189 
189 
190 
190 
191 
191 
192 
192 
192 
193 
194 
194 
195 
195 
196 
196 
196 
196 
197 
198 
198 
199 
199 
200 
200 
201 
201 
201 
202 


3477 
3481 
3491 
3496 
3505 
3510 
3518 
3522 
3532 
3536 
3546 
3551 
3559 
3564 
3574 
3581 
3587 
3596 
3601 
3611 
3615 
3624 
3628 
3638 
3646 
3651 
3660 


3674 
3683 


3697 
3702 
3710 
3715 
3725 
3734 
3739 
3747 
3752 
3762 
3769 
3779 
3784 
3788 
3798 


673 
674 
676 
677 
679 
680 
681 
682 
684 
685 
687 
688 
689 
690 
692 
694 
695 
697 
698 
700 
700 
702 
703 
705 
707 
707 
709 
711 
712 
714 
714 
716 
717 
719 
720 
722 
724 
725 
726 
727 
729 
731 
733 
734 
734 
736 


•99 

16- 

•71 

16  • 

•63 

16  • 

•53 

16^ 

•18 

16- 

•17 

17^ 

•95 

17  • 

•67 

17  • 

•58 

17- 

•30 

17- 

•23 

17- 

•13 

17^ 

•79 

17  • 

•69 

17- 

•60 

17  • 

•21 

17- 

•61 

17- 

•24 

17  • 

•14 

17  • 

•06 

17  • 

•78 

17  • 

•63 

17  • 

•35 

17- 

•26 

17^ 

•05 

17  • 

•77 

17  • 

•69 

17  • 

•42 

17- 

•32 

17  • 

•09 

17  • 

•99 

17- 

•81 

17- 

•71 

17^ 

•70 

17- 

•70 

18^ 

•52 

18^ 

•27 

18  • 

•16 

18  • 

•82 

18- 

•72 

18- 

•64 

18- 

•24 

18^ 

•16 

18^ 

•10 

18  • 

•78 

18^ 

•70 

18- 

3-85 
386 
391 
394 
3-98 
700 
705 
707 
712 
714 
7-18 
7^20 
7^25 
7-27 
731 
7-35 
7-39 
743 
7^45 
7^50 
7^52 
7^56 
7-58 
7^63 
7^67 
7^70 
7^74 
7-78 
7^80 
7^85 
7-87 
7-92 
794 
7-99 
^•02 
8^06 
MO 
M3 
M7 
3-19 
3-24 
^•28 
^•33 
^•35 
^37 
5-41 


120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
120 
125 
125 
125 


90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 
93^75 
93^75 
93^75 


900  • 

901  • 
903  • 
904- 
906^ 
907- 
909^ 
909- 
911- 
912- 
914- 
915^ 
917  • 
917  • 
919^ 
921  • 

923  • 

924  • 
925- 
927- 
928  • 
930  • 
930- 
932- 
934^ 
935- 
937- 
939- 

940  • 

941  • 
942- 
944- 
945- 
947  • 
948- 
950- 
952- 
953- 
954  • 
955- 
957- 
959- 
961  • 
971  • 
971  • 
973  • 


•84 

46- 

•57 

46  • 

•54 

47  • 

•47 

47^ 

•16 

47- 

•17 

47- 

•00 

47  • 

•74 

47- 

•70 

47^ 

•44 

47- 

•41 

47  • 

•33 

47- 

•04 

48- 

•96 

48- 

•91 

48  • 

•56 

48  • 

•00 

48- 

•67 

48- 

•59 

48  • 

•56 

48- 

•30 

48- 

•19 

48- 

•93 

49  • 

•89 

49- 

•72 

49- 

•47 

49- 

•43 

49- 

•20 

49  • 

•12 

49  • 

•94 

49- 

•86 

49- 

•73 

49- 

•56 

50- 

•69 

50  • 

•72 

50  • 

•58 

50- 

•37 

50  • 

•29 

SO- 

•99 

SO- 

•91 

SO- 

•88 

SO- 

•52 

SO- 

•49 

51- 

•20 

51- 

•90 

51  • 

•86 

51  • 
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ELECTEIC  CABLES 

Table  No.  129.— Stbbl  Tape  Abmoub. 


DUm. 

Paper 

Jute 

Steel  Tape 

Jute 

over 
Lead. 

Kilog. 

Price, 

Kilog. 

Price, 

Dimensions^ 

Kilog. 

Price, 

Kilog. 
252 

Price, 

shillings 

shillings 

mm. 

shillings 

shillings 

51-4 

31 

12-40 

252 

103-32 

55x1-1 

2661 

478-98 

103-32 

51-5 

31 

12-40 

253 

103-73 

55x1-1 

2666 

479-88 

253 

103-73 

51-6 

31 

12-40 

253 

103-73 

55x1-1 

2671 

480-78 

253 

103-73 

51-7 

32 

12-80 

254 

104  14 

55x1-1 

2675 

481-50 

254 

104-14 

51-8 

32 

12-80 

254 

104-14 

55x11 

2680 

482-40 

254 

104-14 

51-9 

32 

12-80 

255 

104-55 

55x1-1 

2684 

483  12 

255 

104-55 

52-0 

32 

12-80 

255 

104-55 

55x1-1 

2689 

484-02 

255 

104-55 

52-1 

32 

12-80 

256 

104-96 

55x1-1 

2694 

484-92 

256 

104-96 

52-2 

32 

12-80 

256 

104-96 

55x1-1 

2698 

485-62 

256 

104-96 

52-3 

32 

12-80 

257 

105-37 

55x1-1 

2703 

486-54 

257 

105-37 

52-4 

32 

12-80 

258 

105-78 

55x11 

2707 

487-26 

258 

105-78 

52-5 

32 

12-80 

258 

105-78 

55x1-1 

2712 

488-16 

258 

105-78 

52-6 

32 

12-80 

259 

106- 19 

55x1-1 

2717 

489-06 

259 

106-19 

52-7 

32 

12-80 

259 

10619 

55x1*1 

2722 

489-96 

259 

106-19 

52-8 

32 

12-80 

260 

106-60 

55x1-1 

2726 

490-68 

260 

106:60 

52-9 

32 

12-80 

260 

106-60 

55x1-1 

2731 

491-58 

260 

106-60 

53-0 

32 

12-80 

261 

107-01 

55x1-1 

2736 

492-48 

261 

107-01 

531 

32 

12-80 

262 

107-42 

55x1-1 

2740 

493-20 

262 

107-42 

53-2 

32 

12-80 

262 

107-42 

55x1-1 

2745 

494-10 

262 

107-42 

53-3 

32 

12-80 

263 

107-83 

55x1-1 

2749 

494-82 

263 

107-83 

53-4 

33 

13-20 

263 

107-83 

55x1-1 

2754 

495-72 

263 

107-83 

53-5 

33 

13-20 

264 

108-24 

55x1-1 

2758 

496-44 

264 

108-24 

53-6 

33 

13-20 

264 

108-24 

55x1-1 

2763 

497-34 

264 

108-24 

53-7 

33 

13-20 

265 

108-65 

55x1-1 

2768 

498-24 

265 

108-65 

53-8 

33 

13-20 

265 

108-65 

55x1-1 

2772 

498-96 

265 

108-65 

53-9 

33 

13-20 

266 

109-06 

55x1-1 

2777 

499-86 

266 

109-06 

54-0 

33 

13-20 

266 

109-06 

55x11 

2781 

500-58 

266 

109-06 

54-1 

33 

13-20 

267 

109-47 

55x1-1 

2786 

501-48 

267 

109-47 

54-2 

33 

13-20 

268 

109-88 

55x1-1 

2791 

502-38 

268 

109-88 

54-3 

33 

13-20 

268 

109-88 

55x1-1 

2795 

503-16 

268 

109-88 

54-4 

33 

13-20 

269 

110-29 

55x1-1 

2800 

504-06 

269 

110-29 

54-5 

33 

13-20 

270 

110-70 

55x1-1 

2805 

504-96 

270 

110-70 

54-6 

33 

13-20 

270 

110-70 

55x1-1 

2809 

505-68 

270 

110-70 

54-7 

33 

13-20 

271 

111-11 

55x1-1 

2814 

506-58 

271 

111-11 

54-8 

33 

13-20 

271 

111-11 

55x1-1 

2818 

507-30 

271 

111-11 

54-9 

33 

13-20 

272 

111-52 

55x1-1 

2823 

508-20 

272 

111-52 

55-0 

33 

13-20 

272 

111-52 

55x1-1 

2828 

509-10 

272 

111-52 

55-1 

34 

13-60 

273 

111-93 

55x1-1 

2832 

509-82 

273 

111-93 

55-2 

34 

13-60 

273 

111-93 

55x11 

2837 

510-72 

273 

111-93 

55-3 

34 

13-60 

274 

112-34 

55x1-1 

2842 

511-62 

274 

112-34 

55-4 

34 

13-60 

274 

112-34 

55x1-1 

2846 

512-28 

274 

112-34 

55-5 

34 

13-60 

275 

112-75 

55x1-1 

2851 

513-18 

275 

112-75 

55-6 

34 

13-60 

275 

112-75 

55x1-1 

2855 

513-90 

275 

112-75 

55-7 

34 

13-60 

276 

113-16 

55x1-1 

2860 

514-80 

276 

113-16 

55-8 

34 

13-60 

276 

113-16 

55x1-1 

2865 

515-70 

276 

113-16 

55-9 

34 

13-60 

277 

113-67 

55x1-1 

2869 

516-42     277 

113-57 

Digitized  by  CjOOQ IC 


THEIR  CONSTaUCTION  AND  COST. 
(All  Weights  and  Prioes  are  per  Kilometre.)— oon^ntMd. 


273 


T« 


KUog. 


Price, 
shillings 


404 
405 
405 
407 
407 
408 
408 
410 
410 
411 
413 
413 
415 
415 
416 
416 
418 
420 
420 
421 
421 
423 
423 
424 
424 
426 
426 
428 
429 
429 
431 
432 
432 
434 
484 
436 
436 
437 
437 
439 
439 
440 
440 
442 
442 


•67 
74 
•74 
86 
•86 
•93 
•93 
•06 
•06 
•13 
•26 
•26 
•40 
•40 
•46 
•46 
•59 
•78 
•73 
•79 
•79 
•92 
•92 
•99 
•99 
•13 
13 
25 
32 
32 
45 
52 
52 
65 
65 
78 
78 
85 
85 
98 
98 
04 
04 
17 
17 


Gomponnd 


KUog. 


Price, 
shillings 


202 

203 

203 

204 

204 

204 

204 

205 

205 

206 

207 

207 

208 

208 

208 

208 

209 

210 

210 

211 

211 

212 

212 

212 

212 

213 

213 

214 

215 

215 

216 

216 

216 

217 

217 

218 

218 

219 

219 

220 

220 

220 

220 

221 

221 


444  29-30  222 


12-78 
12  79 
12  79 

12  85 
12^85 
12^85 
12^85 
12^92 
12-92 
12^98 
13-04 
1304 
13-11 
13-11 
1311 
13-11 
1317 
1328 

13  23 
18 '30 
13  •SO 
13-36 
13-36 
13^36 
13^36 
13^42 
13  42 
13-48 
13-55 
13-55 
13-61 
13-61 
13^61 
13  67 
13^67 
13  74 
13-74 
13-80 
13-80 
13-86 
13-86 
13-86 
13-86 
13-93 
13-93 
13-99 


Total 
Weight 
of  Mate- 
rials, 
kilog. 
per  km. 


3802 
3811 
3816 
3826 
3831 
3838 
3843 
3853 
3857 


3875 


3890 
3895 
3902 
8907 
3917 
3926 
3931 
3939 
3945 
3954 
3959 
3967 
3971 
3981 
3985 
3995 
4004 
4008 
4018 
4026 
4030 
4040 
4044 
4054 
4059 
4068 
4073 
4083 
4087 
4095 
4099 
4109 
4114 
4123 


Total 

Price 

of 

Materials, 

shillings 


737-42 
739-27 
740-17 
742-29 
743-19 
744-80 
745-70 
747-62 
748-34 
750-19 
751-93 
752-81 
754-75 
755-65 
757-25 
758-15 
760-06 
761-80 
763-70 
764-37 
765-67 
767-40 
768-30 
770-09 
770-81 
772-73 
773-45 
775-35 
777-31 
777-99 
779-90 
781-69 
782-41 
784-32 
785-04 
786-96 
787-86 
789-93 
790-83 
792-74 
793-40 
795-18 
795-90 
797-82 
798-72 
800-45 


Wages, 
shillings 


Waste 

2*  per 

cent, 

shillings 


18-43 

18-48 
18-50 
18-56 
18-58 
18-62 
18-64 
18-69 
18-71 
18-75 
18^80 
18-82 
18-87 
18^89 
18^93 
18-95 
19-00 
19-05 
19-09 
19-11 
19-14 
19-18 
19-21 
19-25 
19-27 
19  32 
19^34 
19-38 
19-43 
19-45 
19^50 
1954 
19-56 
19-61 
19-62 
19-67 
19-70 
19-75 
19-77 
19-82 
19-84 
19-88 
19-90 
19-95 
19-97 
20-01 


125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
125 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
130 
180 
130 
130 
130 
130 
130 
130 
130 
130 
135 
135 
135 
135 
135 
135 
135 
135 
135 


Shop 

Ex- 
penses, 
shillings 


93-75 
93-75 
93-75 
93-75 
93-75 
93-75 
93-75 
93-75 
93-75 
93-75 
93-75 
98-75 
98-75 
93-75 
93-76 
93-75 
93-75 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
97-50 
101-25 
101-25 
101-25 
101-25 
101-25 
101-25 
101-25 
101-25 
101-25 


Total 

Price, 

shillings 


974-66 

976-50 

977-42 

979-60 

980-52 

982  17 

983 • 09 

985-06 

985-80 

987-69 

989-48 

990-38 

992-37 

993-29 

994-93 

995-85 

997-81 

1008-35 

1010-29 

1010-98 

1012-31 

1014-08 

1015-01 

1016-84 

1017-58 

1019-55 

1020-29 

1022-23 

1024-24 

1024-94 

1026-90 

1028-73 

1029-47 

1031-43 

1032-16 

1034-13 

1035-06 

1045-93 

1046-85 

1048-81 

1049-49 

1051-31 

1052-05 

1054-02 

1054-94 

1056-71 
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ELECTBIC  CABLES 

Tablb  No.  129.— Stkbl  Tape  Abmoub. 


Diam. 
over 
Lead, 
mm. 


Paper 


Kilog. 


34 
84 
34 
34 
34 
34 
34 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
37 
37 
37 
37 
87 
37 


Price, 
shilUngB 


Jute 


Kilog. 
per 
km. 


278 
279 
279 
280 
280 
281 
281 
282 
283 
283 
284 
284 
285 
286 
286 
287 
287 
288 
288 
289 
290 
290 
291 
291 
292 
292 
293 
293 
294 
294 
295 
296 
296 
297 
297 
298 
298 
299 
299 
300 
300 
301 
302 
303 
303 
303 
304 


Price, 
shillings 


113-98 
114-39 
114-39 
114-80 
114-80 
115-21 
115-21 
115-62 
116-03 
116-03 
116-44 
116-44 
116-85 
117-26 
117-26 
117-67 
117-67 
118-08 
118-08 
118-49 
118-90 
118-90 
119-31 
119-31 
119-72 
119-72 
120  13 
120-13 
120-54 
120-64 
120-95 
121-36 
121-36 
121-77 
121-77 
122-18 
122-18 
122-59 
122-59 
123-00 
123-00 
123-41 
123-82 
124-23 
124-23 
124-23 
124-64 


Steel  Tape 


Dimeneions, 
mm. 


55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

55x1 

Kilog. 
per 
km. 


2874 
2878 
2883 
2888 
2892 
2897 
2901 
2906 
2911 
2916 
2920 
2925 
2929 
2934 
2939 
2943 
2948 
2952 
2957 
2962 
2966 
2971 
2976 
2980 
2985 
2989 
2994 
2999 
3003 
3008 
3012 
3017 
3022 
3026 
3031 
3035 
3040 
3045 
3049 
3054 
3059 
3063 
3068 
3072 
3077 
3081 
3086 


Price, 
Bhillings 


517 
518 
518 
519 
520 
521 
522 
523 
523 
524 
525 
526 
527 
528 
529 
529 
530 
531 
532 
533 
533 
534 
535 
536 
537 
538 
538 
539 
540 
541 
542 
543 
543 
544 
545 
546 
547 
548 
548 
549 
550 
551 
552 
552 
553 
554 
555 


Jnte 


Kilog. 
per 
km*. 

278 
279 
279 
280 
280 
281 
281 
282 
283 
283 
284 
284 
285 
286 
286 
287 
287 
288 
288 
289 
290 
290 
291 
.291 
292 
292 
293 
293 
294 
294 
295 
296 
296 
297 
297 
298 
298 
299 
299 
300 
300 
301 
302 
803 
303 
303 
304 


Price, 
shillings 


113 
114 
114 
114 
114 
115 
115 
115 
116 
116 
116 
116 
116 
117 
117 
117 
117 
118 
118 
118 
118 
118 
119 
119 
119 
119 
120 
120 
120 
120 
120 
121 
121 
121 
121 
122 
122 
122 
122 
123 
123 
123 
123 
124 
124 
124 
124 
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(All  Weights  and  Prices  are  per  Kilometre.)— oon(tnii«(2. 


T« 

C!otDpoimd 

Total 
Weight 

Total 
Price 

Waste 

Shop 

Total 

Diam. 

i 

>f  Mate- 

aiper 

WaiTOfl, 

Ex- 

over 

Kilog. 
445 

Price, 
shIUlDgs 

ner       Price, 

rials. 

Ulog. 

per  km. 

of  Mate- 
rials, 
shillings 

cent, 
ihllUngs 

ihiUings 

penses 
shillings 

shUlings 

Lead, 
mm. 

29-37 

223 

14-05 

4132 

802-30 

20-05 

135 

101-25 

1058-60 

56-0 

447 

29-50 

224 

14-12 

4141 

804-04 

20-10 

135 

101-25 

1060-39 

56-1 

447 

29-50 

224 

14-12 

4146 

805-94 

20-15 

135 

101-25 

1062-34 

56-2 

448 

29-57 

224 

14-12 

4154 

806-73 

20  17 

135 

101-25 

1063-15 

56-3 

448 

29-57 

224 

14-12 

4158 

807-46 

20-19 

135 

101-25 

1063-90 

56-4 

450 

29-70 

225 

14-18 

4168 

809-36 

20-24 

135 

101-25 

1065-85 

56-5 

450 

29-70 

225 

14-18 

4172 

810-08 

20-25 

135 

101-25 

1066-58 

56-6 

452 

29-84 

226 

14-25 

4183 

812-41 

20-31 

135 

101-25 

1068-97 

56-7 

453 

29-90 

227 

14-31 

4192 

814-25 

20-35 

135 

101-25 

1070-85 

56-8 

453 

29-90 

227 

14-31 

4197 

815-15 

20-38 

135 

101-25 

1071-78 

56-9 

455 

30-03 

228 

14-37 

4206 

816-88 

20-42 

135 

101-25 

1073-55 

57-0 

455 

30-03 

228 

14-37 

4211 

817-78 

20-45 

140 

105-00 

1083-23 

57-1 

456 

30-10 

228 

14-37 

4218 

819-59 

20-49 

140 

105-00 

1085-08 

57-2 

458 

30-22 

229 

14-44 

4228 

821-30 

20-53 

140 

105-00 

1086-83 

57-3 

458 

30-22 

229 

14-44 

4233 

822-20 

20-55 

140 

105-00 

1087-75 

57-4 

460 

30-36 

230 

14-50 

4242 

823-94 

20-60 

140 

105-00 

1089-54 

57-5 

460 

30-36 

230 

14-50 

4247 

824-84 

20-62 

140 

105-00 

1090-46 

57-6 

461 

30-43 

231 

14-56 

4255 

826-51 

20-66 

140 

105-00 

1092-17 

57-7 

461 

30-43 

231 

14-56 

4260 

827-41 

20-68 

140 

105-00 

1093-09 

57-8 

463 

30-56 

232 

14-63 

4270 

829-33 

20-73 

140 

105-00 

1095-06 

57-9 

464 

30-62 

232 

14-63 

4277 

830-93 

20-77 

140 

105-00 

1096-70 

58-0 

464 

30-62 

1232 

14-63 

4282 

831-83 

20-80 

150 

112-50 

1115-13 

58-1 

466 

30-76 

233 

14-69 

4292 

833-75 

20-84 

150 

112-50 

1117-09 

58-2 

466 

30-76 

233 

14-69 

4296 

834-47 

20-86 

150 

112-50 

1117-83 

58-3 

467 

30-82 

234 

14-75 

4306 

836-31 

20-91 

150 

112-50 

1119-72 

58-4 

467 

30-82 

234 

14-75 

4310 

837-43 

20-94 

150 

112-50 

1120-87 

58-5 

469 

30-96 

235 

14-81 

4320 

839-17 

20-98 

150 

112-50 

1122-65 

58-6 

469 

30-96 

235 

14-81 

4325 

840-25 

21-00 

150 

112-50 

1123-75 

58-7 

471 

31-09 

236 

14-87 

4334 

841-58 

21-04 

150 

112-50 

1125-12 

58-8 

471 

31-09 

236 

14-87 

4339 

842-88 

21-07 

150 

112-50 

1126-45 

58-9 

472 

31-16 

236 

14-87 

4346 

844-49 

21-11 

150 

112-50 

1128-10 

59-0 

474 

31-29 

237 

14-93 

4356 

846-40 

21-16 

150 

112-50 

1130-06 

59-1 

474 

31-29 

237 

14-93 

4361 

847-30 

21-18 

150 

112-50 

1130-98 

59-2 

476 

31-42 

238 

15-00 

4370 

849-04 

21-22 

150 

112-50 

1132-76 

59-3 

476 

31-42 

238 

15-00 

4375 

849-94 

21-25 

150 

112-50 

1133-69 

59-4 

477 

31-49 

239 

15-06 

4383 

851-61 

21-29 

150 

112-50 

1135-40 

59-5 

477 

31-49 

239 

15-06 

4388 

852-51 

21-31 

150 

112-50 

1136-32 

59-6 

479 

31-62 

240 

15-13 

4398 

854-43 

21-36 

150 

112-50 

1138-29 

59-7 

479 

31-62 

240 

15  13 

4402 

855-15 

21-38 

150 

112-50 

113903 

59-8 

480 

31-69 

240 

15-13 

4410 

856-94 

21-42 

150 

112-50 

1140-86 

59-9 

480 

31-69 

240 

15-13 

4415 

857-84 

21-44 

150 

112-50 

1141-78 

60-0 

482 

31-82 

241 

15-19 

4425 

859-97 

21-50 

150 

112-50 

1142-97 

60-1 

484 

31-95 

242 

15-25 

4435 

861-88 

21-55 

150 

112-50 

1145-93 

60-2 

485 

32  01 

243 

15-31 

4443 

863-54 

21-58 

150 

112-50 

1147-62 

60-3 

485 

32  01 

243 

15-31 

4448 

864-44 

21-61 

150 

112-50 

1148-55 

60-4 

485 

32-01 

243 

15-31 

4452 

865-16 

21-63 

150 

112-50 

1149-29 

60-5 

487 

32-14 

244 

15-38 

4462 

866-73 

21-66 

150 

112-50 

1150-89 

60-6 

UIC 
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BLBCTKIO  CABLES 

Tabub  No.  129.— Stebl  Tafb  Armoub. 


DUm. 

Paper 

Jute 

Steel  Tape 

Jute 

over 
Lead, 
mm. 

KUog. 

is: 

Price, 
shilUnga 

KUog. 

Price, 
sUmngs 

Dimensions, 
mm. 

Eilog. 

Price, 
shillings 

KUog. 

Price, 
shUlingB 

60-7 

37 

14-80 

804 

124-64 

55x11 

3091 

556-38 

304 

124-64 

60 

8 

37 

14 

80 

305 

125 

05 

55x1-1 

3096 

557 

28 

305 

125 

05 

60 

9 

37 

14 

80 

306 

125 

46 

55xl'l 

3100 

558 

00 

306 

125 

46 

61 

0 

37 

14 

80 

306 

125 

46 

55x1-1 

3105 

558 

90 

306 

125 

46 

61 

1 

37 

14 

80 

307 

125 

87 

55x1-1 

3109 

559 

62 

307 

125 

87 

61 

2 

37 

14 

80 

307 

125 

87 

55x1-1 

3114 

560 

52 

307 

125 

87 

61 

3 

37 

14 

80 

308 

126 

28 

55x11 

3118 

561 

24 

308 

126 

28 

61 

4 

37 

14 

80 

308 

126 

28 

55x11 

3123 

562 

14 

308 

126 

28 

61 

5 

37 

14 

80 

309 

126 

69 

55x1-1 

3128 

563 

04 

309 

126 

69 

61 

6 

37 

14 

80 

310 

127 

10 

55x1-1 

3132 

563 

76 

310 

127 

10 

61 

7 

38 

15 

20 

310 

127 

10 

55x11 

3137 

564 

66 

310 

127 

10 

61 

8 

38 

15 

20 

311 

127 

51 

55x1-1 

3141 

565 

38 

311 

127 

51 

61 

9 

38 

15 

20 

311 

127 

51 

55x1-1 

3146 

566 

28 

311 

127 

51 

62 

0 

38 

15 

20 

312 

127 

92 

55x1-1 

3151 

567 

18 

312 

127 

92 

62 

1 

38 

15 

20 

312 

127 

92 

55x11 

3155 

567 

90 

312 

127 

92 

62 

2 

38 

15 

20 

313 

128 

32 

55x11 

3160 

568 

80 

313 

128 

32 

62 

3 

38 

15 

20 

313 

128 

32 

5ftxl-l 

3164 

569 

52 

313 

128 

•32 

62 

4 

88 

15 

20 

314 

128 

74 

55x1-1 

3169 

570 

42 

314 

128 

74 

62 

5 

38 

15 

20 

314 

128 

74 

55x1-1 

3174 

571 

32 

314 

128 

74 

62 

6 

38 

15 

20 

315 

129 

15 

55x1-1 

3178 

572 

04 

315 

129 

15 

62 

7 

38 

15 

20 

316 

129 

56 

55x11 

3183 

572 

94 

316 

129 

56 

62 

8 

38 

15 

20 

316 

129 

56 

55x1-1 

3188 

573 

84 

316 

129 

56 

62 

9 

38 

15 

20 

317 

129 

97 

55x1-1 

3192 

574 

56 

317 

129 

97 

63 

0 

38 

15 

20 

317 

129 

97 

55x1-1 

3197 

575 

46 

317 

129 

97 

63 

1 

88 

15 

20 

318 

130 

38 

55x1-1 

3201 

576 

18 

318 

130 

38 

63 

2 

38 

15 

20 

318 

130 

38 

55x1-1 

3206 

577 

08 

318 

130 

•38 

63 

3 

38 

15 

20 

319 

130 

79 

5.5x1-1 

3210 

577 

80 

319 

130 

79 

63 

4 

39 

15 

60 

320 

131 

20 

55x1-1 

3216 

578 

88 

320 

131 

•20 

63 

5 

39 

15 

60 

320 

131 

20 

55x1-1 

3220 

579 

60 

320 

131 

•20 

63 

6 

39 

15 

60 

321 

131 

61 

55x1-1 

3225 

580 

50 

321 

131 

•61 

63 

7 

39 

15 

60 

321 

131 

61 

55x1-1 

3230 

581 

40 

321 

131 

•61 

63 

8 

39 

15 

60 

322 

132 

02 

55x1-1 

3234 

582 

12 

322 

132 

•02 

63 

9 

39 

15 

60 

322 

132 

02 

55x11 

3238 

582 

84 

322 

133 

•02 

64 

0 

39 

15 

60 

323 

132 

43 

55x1-1 

3243 

583 

74 

323 

132 

43 

64 

1 

39 

15 

60 

323 

132 

43 

55x1-1 

3248 

584 

64 

323 

132 

43 

64 

2 

39 

15 

60 

324 

132 

84 

55x1-1 

3252 

585 

36 

324 

132 

84 

64 

3 

39 

15 

60 

324 

132 

84 

55x11 

3257 

586 

26 

324 

132 

84 

64 

4 

39 

15 

60 

325 

133 

25 

55x1-1 

3261 

586 

■98 

325 

133 

25 

64 

5 

39 

15 

60 

326 

133 

66 

55x1-1 

3266 

587 

88 

326 

133 

66 

64 

6 

39 

15 

60 

326 

133 

66 

55x11 

3271 

588 

■78 

326 

133 

66 

64 

7 

39 

15 

60 

327 

134 

07 

55x1-1 

3276 

589 

68 

327 

134 

07 

64 

8 

39 

15 

60 

328 

134 

48 

55x1-1 

3280 

590 

40 

328 

134 

■48 

64 

9 

39 

15 

60 

328 

134 

48 

55x1-1 

3285 

591 

30 

328 

134 

48 

65 

0 

39 

15 

60 

329 

134 

89 

55x11 

3290 

592 

20 

329 

134 

89 

65 

1 

40 

16 

329 

134 

89 

55x1-1 

3294 

592 

92 

329 

134 

89 

65 

2 

40 

16 

330 

135 

30 

55x1-1 

3299 

593 

82 

330 

136 

30 

65-3 

40 

16 

330 

135-30 

55x11 

8303 

594-54 

380 

135-30 
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(All  Weights  and  Prices  are  per  Kilometre.) — continued. 


Tar 


KUog. 

SI 


Price, 
8billingB 


487 
488 
490 
490 
492 
492 
493 
493 
495 
496 
496 
498 
498 
500 
600 
501 
501 
503 
503 
604 
506 
606 
507 
507 
509 
609 
611 
512 
512 
514 
514 
516 
516 
517 
517 
619 
519 
520 
522 
522 
524 
525 
626 
627 
627 
628 
628 


32 
32 
32 
32 
,S2 
32 
32 
32 
32 
32 
[32 
32 
32 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33- 
33 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 


14 
21 
35 
35 
48 
48 
54 
54 
67 
74 
74 
87 
87 
00 
00 
07 
07 
20 
20 
26 
33 
33 
46 
46 
60 
60 
73 
80 
80 
93 
93 
06 
06 
13 
13 
26 
26 
32 
45 
45 
59 
65 
65 
79 
'79 
•85 
86 


Compound 


KUog. 


244 
244 
245 
245 
246 
246 
247 
247 
248 
248 
248 
249 
249 
250 
250 
251 
251 
252 
252 
252 
253 
253 
254 
264 
255 
255 
256 
256 
256 
257 
257 
258 
258 
259 
259 
260 
260 
260 
261 
261 
262 
263 
263 
264 
264 
264 
264 


Price, 
shUllng8 

15 -38 
15-38 
15-44 
15-44 
15-60 
15-50 
16-57 
15-67 
16-63 
15-63 
15-63 
16-69 
15-69 
16-75 
16-75 
15-82 
15-82 
15-88 
15-88 
15-88 
15-94 
15-94 
16-00 
16-00 
16-07 
16-07 
16-13 
16-13 
16-13 
16-20 
16-20 
16-26 
16-26 
16-32 
16-32 
16-38 
16-38 
16-38 
16-45 
16-45 
16-51 
16-67 
16-57 
16-64 
16-64 
16-64 
16-64 


Total 
Weight 
of  Mate- 
rials, 
kllog. 
per  km. 


4467 
4475 
4484 
4489 
4498 
4503 
4511 
4516 
4526 
4533 
4639 
4547 
4563 
4563 
4567 
4576 
4580 
4590 
4595 
4602 
4612 
4617 
4625 
4630 
4639 
4644 
4663 
4663 
4667 
4677 
4682 
4691 
4695 
4704 
4709 
4717 
4722 
4730 
4740 
4745 
4755 
4763 
4768 
4778 
4783 
4791 
4795 


Total 
Price 

of  Mate- 
rials, 

shilliugs 


Waste 

2iper 

cent., 

sbilUngt 


867 
869 
871 
872 
874 
876 
876 
877 
879 
881 
882 
884 
885 
886 
887 
889 
890 
892 
893 
894 
896 
897 
899 
900 
901 
902 
904 
905 
907 
909 
910 
912 
912 
914 
915 
917 
918 
919 
921 
922 
924 
926 
927 
928 
930 
931 
932 


-98 

21- 

-77 

21- 

-51 

21- 

-41 

21- 

-14 

21- 

-04 

21- 

•71 

21- 

-61 

21  • 

-52 

21  • 

-13 

22- 

-43 

22- 

-16 

22- 

•06 

22- 

-97 

22- 

-69 

22- 

-55 

22- 

•27 

22  • 

-18 

22  • 

-08 

22  • 

-68 

22- 

•53 

22  • 

•43 

22  • 

•16 

22  • 

•06 

22- 

•81 

22  • 

•71 

22- 

-44 

22  • 

-81 

22^ 

-53 

22- 

-45 

22- 

-34 

22- 

-08 

22- 

-80 

22- 

-65 

22- 

•54 

22  • 

•22 

22  • 

•12 

22  • 

•78 

23  • 

•70 

23- 

•60 

23  • 

•52 

23  • 

•18 

23- 

•08 

23- 

•98 

23- 

•13 

23^ 

•91 

23- 

•63 

23- 

Wages, 
shillfogs 


150 
160 
150 
150 
150 
150 
150 
150 
150 
150 
160 
155 
155 
155 
156 
165 
165 
155 
155 
155 
165 
155 
155 
155 
155 
155 
166 
155 
155 
155 
155 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 


Ex- 
penses, 
sBillingB 


112-50 
112-50 
112-50 
112-50 
112-50 
112-50 
112-50 
112-50 
112-50 
112-50 
112-50 
116-50 
116-50 
116-50 
116-50 
116-50 
116-60 
116-50 
116-50 
116-50 
116-50 
116-50 
116-50 
116-50 
116  50 
116^60 
116-50 
116-50 
116-50 
116-50 
116-60 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 

120 


Total 
Price, 
shiUinga 


1152-18 
1154-01 
1156-79 
1156-72 
1158-49 
1159-42 
1161-12 
1162-05 
1164-01 
1165-66 
1166-99 
1177-76 
1178-69 
1180-64 
1181-38 
1183-29 
1184-03 
1186-98 
1186-90 
1188-55 
1190-44 
1191-36 
1193-14 
1194  06 
1195-85 
1196-77 
1198-55 
1199-95 
1201-72 
1203-68 
1204-59 
1214-88 
1215-62 
1217-52 
1218-42 
1220-15 
1221-07 
1222-78 
1224-74 
1225-67 
1227-63 
1229-83 
1230-26 
1232-20 
1233-38 
1235-21 
1235-95 
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ELEGTBIO  GABLES 

Table  No.  129.— Steel  Tape  Asmoub. 


Dlam. 

Paper 

Jute 

Steel  Tape 

Jnte 

over 
Lead, 
mm. 

Kilog. 

Piioe, 
shiUingB 

Kilog. 

Price. 
Bbillings 

Dimensions, 
mm. 

Kilog. 

Price, 
shillings 

Kilog. 
per 
mm. 

Price, 
shUlings 

65-4 

40 

16 

331 

135-71 

55x1-1 

3308 

595-44 

381 

135-71 

65-5 

40 

16 

331 

135 

71 

55x1-1 

3312 

596 

16 

331 

135-71 

65-6 

40 

16 

332 

136 

12 

55x1-1 

3317 

597 

06 

.332 

136-12 

65-7 

40 

16 

332 

186 

12 

55x1-1 

3322 

597 

96 

332 

136-12 

65-8 

40 

16 

833 

136 

53 

55x1-1 

3326 

598 

68 

888 

136-58 

65-9 

40 

16 

334 

136 

94 

55x1-1 

3331 

599 

58 

334 

136-94 

660 

40 

16 

334 

136 

94 

55x1-1 

3336 

600 

48 

334 

136-94 

661 

40 

16 

335 

137 

35 

55x1-1 

3340 

601 

20 

335 

137-85 

66-2 

40 

16 

335 

137 

35 

55x1-1 

3345 

602 

10 

835 

137-35 

66-3 

40 

16 

336 

137 

76 

55x1-1 

3350 

603 

00 

836 

137-76 

66-4 

40 

16 

336 

137 

76 

55x1-1 

3354 

603 

72 

886 

137-76 

66-5 

40 

16 

337 

138 

17 

55x1-1 

3359 

604 

62 

337 

188-17 

66-6 

40 

16 

338 

138 

61 

55x1-1 

3363 

605 

34 

838 

138-61 

66-7 

41 

16-40 

338 

138 

61 

55x1-1 

3368 

606 

24 

838 

138-61 

66-8 

41 

16-40 

339 

139 

02 

55x1-1 

8372 

606 

96 

339 

139-02 

66-9 

41 

16-40 

339 

139 

02 

55x1-1 

3377 

607 

86 

.339 

139-02 

67-0 

41 

16-40 

340 

139 

43 

55x1-1 

3382 

608 

76 

340 

139-43 

67-1 

41 

16-40 

340 

139 

43 

55x1-1 

3386 

609 

48 

840 

139-48 

67-2 

41 

16-40 

341 

139 

84 

55x1-1 

3891 

610 

38 

341 

189-84 

67-3 

41 

16-40 

341 

139 

84 

55x1-1 

3396 

611 

28 

341 

189-84 

67-4 

41 

16-40 

342 

140 

25 

55x1-1 

3400 

612 

00 

842 

140-25 

67-5 

41 

16-40 

343 

140 

66 

55x1-1 

3405 

612 

90 

343 

140-66 

67-6 

41 

16-40 

343 

140 

66 

55x1-1 

3410 

613 

80 

343 

140-06 

67-7 

41 

16-40 

344 

141 

04 

55x1-1 

3414 

614 

52 

844 

141-04 

67-8 

41 

16-40 

345 

141 

45 

55x1-1 

3419 

615 

42 

345 

141-45 

67-9 

41 

16-40 

346 

141 

86 

55x1-1 

3423 

616 

14 

346 

141-86 

680 

41 

16-40 

346 

141 

86 

55x1-1 

3428 

617 

04 

346 

141-86 

68-1 

41 

16-40 

347 

142 

27 

55x1-1 

3432 

617 

76 

347 

142-27 

68-2 

41 

16-40 

347 

142 

27 

55x1-1 

3437 

618 

66 

347 

142-27 

68-3 

41 

16-40 

348 

142 

68 

55x1-1 

3442 

619 

56 

348 

142-68 

68-4 

41 

16-40 

348 

142 

68 

55x1-1 

3446 

620 

28 

348 

142-68 

68-5 

41 

16-40 

349 

143 

09 

55x1-1 

3451 

621 

18 

849 

148-09 

68-6 

41 

16-40 

349 

143 

09 

55x1-1 

3456 

622 

08 

349 

143-09 

68-7 

42 

16-80 

350 

143 

50 

55x1-1 

3460 

622 

80 

350 

143-50 

68-8 

42 

16-80 

350 

143 

50 

55x1-1 

3465 

623 

70 

350 

143-50 

68-9 

42 

16-80 

351 

143 

91 

55x1-1 

3469 

624 

42 

351 

143-91 

69-0 

42 

16-80 

351 

143 

91 

55x1-1 

3474 

625 

82 

351 

143-91 

69- 1 

42 

16-80 

352 

144 

32 

55x1-1 

3479 

626 

22 

352 

144-82 

69-2 

42 

16-80 

353 

144 

73 

55x1-1 

3483 

626 

94 

358 

144-73 

69-3 

42 

16-80 

353 

144 

73 

55x1-1 

3488 

627 

84 

353 

144-73 

69-4 

42 

16-80 

354 

145 

14 

55x1-1 

3492 

628 

56 

354 

145-14 

69-5 

42 

16-80 

355 

145 

55 

55x1-1 

3497 

629 

46 

855 

145-55 

69-6 

42 

16-80 

356 

145 

96 

55x1-1 

3502 

630 

86 

356 

145-96 

69-7 

42 

16-80 

356 

145 

96 

55x1-1 

3507 

631 

26 

356 

145-96 

69-8 

42 

16-80 

357 

146 

37 

55x1-1 

3511 

631 

98 

357 

146-37 

69-9 

42 

16-80 

357 

146 

37 

55x1-1 

3516 

632 

88 

357 

146-37 

70-0 

42 

16-80 

358 

146-78 

55x1-1 

3520 

633-60 

858 

146-78 

uigiiizea  dv  %.-jv_/\_/ 


'5^v 


THEIR  CONSTRUCTION  AND  COST. 


279 


CAU  Weights 

and  Prices 

are  per 

Kilometre.) — continued. 

Tar 

Compoimd 

Total 
Weight 

Totol 
1' Price 

Waste 

Shop 

Total 

Diam. 

of  mate- 

2iper 

Wages, 

Ex- 

Price, 
shillings 

over 

Kilog. 

Price, 
ebUlings 

Kilog. 

1 

Price, 
ShilUngs 

16-70 

rials, 

kilog. 

per  km. 

of 
Materials. 
shUUDgs 

cent., 
shillings 

shillings 

i>enses, 
ShilUngs 

Lead, 
nmi. 

530 

34-98 

265 

4805 

934-54 

23 

■36 

160 

120 

1237-90 

65-4 

530 

34 

98 

265 

16 

70 

4809 

935 

26 

23 

38 

160 

120 

1238-64 

65-5 

532 

35 

12 

26S 

16 

76 

4819 

937 

18 

23 

43 

160 

120 

1240-61 

65-6 

532 

35 

12 

266 

16 

76 

4824 

938 

08 

23 

45 

160 

120 

1241-53 

65-7 

533 

35 

18 

267 

16 

83 

4832 

939 

75 

23 

49 

160 

120 

1243-24 

65-- 8 

535 

35 

32 

268 

16 

89 

4842 

941 

67 

23 

54 

160 

120 

1245-21 

65-9 

535 

35 

32 

268 

16 

89 

4847 

942 

57 

23 

56 

160 

120 

1246-13 

66-0 

536 

35 

38 

268 

16 

89 

4854 

944 

17 

23 

60 

160 

120 

1247-77 

66-1 

536 

35 

38 

268 

16 

89 

4859 

945 

07 

23 

62 

160 

120 

1248-69 

66-2 

538 

35 

51 

269 

16 

95 

4869 

946 

98 

23 

67 

160 

120 

1250-65 

66-3 

538 

35 

51 

269 

16 

95 

4873 

947 

70 

23 

70 

160 

120 

1251-40 

66-4 

540 

35 

65 

270 

17 

01 

4883 

949 

62 

23 

74 

160 

120 

1253-36 

665 

541 

35 

72 

271 

17 

08 

4891 

951 

36 

23 

78 

160 

120 

1255-14 

66-6 

541 

36 

72 

271 

17 

08 

4897 

952 

66 

23 

82 

160 

120 

1256-48 

66-7 

543 

35 

84 

272 

17 

14 

4906 

954 

38 

23 

86 

160 

120 

1258-24 

66-8 

543 

35 

84 

272 

17 

14 

4911 

955 

28 

23 

88 

160 

120 

1259-16 

66-9 

544 

35 

91 

272 

17 

14 

4919 

957 

07 

23 

93 

160 

120 

1261-00 

67-0 

544 

35 

91 

272 

17 

14 

4923 

957 

79 

23 

95 

160 

120 

1261-74 

67-1 

546 

36 

04 

273 

17 

20 

4933 

959 

70 

24 

00 

160 

120 

1263-70 

67-2 

546 

36 

04 

273 

17 

20 

4938 

960 

60 

24 

02 

160 

120 

1264-62 

67-3 

548 

36 

17 

274 

17 

27 

4947 

962 

34 

24 

06 

160 

120 

1266-40 

67-4 

549 

36 

24 

275 

17 

33 

4956 

964 

19 

24 

10 

160 

120 

1268-29 

67-5 

549 

36 

24 

275 

17 

33 

4961 

965 

09 

24 

13 

160 

120 

1269-22 

67-6 

551 

36 

37 

276 

17 

39 

4970 

966 

76 

24 
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Table  No.  130. — Afpboximatb  Pbiobb  or  Matebzalb. 


Material 


Price  in  Shillings  per  :— 


Pftper 

Jute  yarns,  5  to  10  lb.     . 

G«star 

Pitch 

Beeinoil       .... 
Steel  tape      .... 
GalYanifled  steel  tape 
Gompoimd  (4  pitoh  to  1  gas  tar) 
Compound  (3  pitch  to  1  resin  oil) 


100  kilogrammes 

100  lb. 

400 

18  15 

35  to  37-5 

15-9  to  17-0 

4-43 

201 

40 

1-82 

12-3 

5-58 

190 

8-65 

300 

13-64 

41 

1-86 

1215 

5-53 

CHAPTER  XI. 

LABOUR  0HABGE8  AND  EXAMPLES. 

Thb  additions  to  be  made  to  the  price  of  the  materials  in  order  to  arrive  at  the 
cost  of  a  cable  are: — (1)  Labour;  (2)  ^aste  of  materials;  (3)  shop  expenses; 
(4)  carriage,  discount,  and  profit.  The  fourth  division  need  not  be  here  con- 
sidered. 

(1)  Labour. — ^In  the  manufacture  of  cables  in  large  works  and  with  modem 
machinery  the  cost  of  the  labour  varies  between  5  and  15  per  cent,  of  the  cost  of 
the  materiaL  From  the  consideration  of  the  actual  costs  of  a  large  number  of 
cables  of  various  types,  the  cost  of  the  labour  is  found  to  be  approximately 
expressible  by  the  percentage  of  the  cost  of  material  shown  in  Table  No.  131. 
These  percentages  represent  average  values,  and  in  the  case  of  relatively  short 
lengths  of  cable  the  cost  of  labour  will  be  higher ;  whilst,  on  the  other  hand, 
for  long  lengths  of  cable,  where  a  machine  would  run  for  several  days  without 
alteration,  only  requiring  replenishment  of  material,  the  cost  of  the  labour  will 
be  lower  than  that  represented  by  these  percentages. 

Table  No.  131. — Cobt  of  Labotjb. 


Type  of  Gable 


Percentage  of  Oost 
of  Material 


Paper  or  jute  insulated  single  condnct(»r,  lead  sheathed  andV 
armoured  / 

Paper  or  jute  insulated  concentric  conductors,  lead  sheathed|| 
and  armoured  / 

Paper  or  jute  insulated  multicore  conductors,  lead  sheathed  r 
and  armoured  /' 

Paper  and  air  space  telephone  cables I 

Bubber  insulated  cables i 


7*5  percent. 
12         n 

10        ,. 

12        n 

10        „ 
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The  following  onryes  hare  been  constructed  from  the  actual  costs  of  labour 
for  cables  of  various  types. 
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50  100  ISO  200  260  300 
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CURVE  N«29  LABOUR  FOR  THREE  CORE 
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(2)  Waete  of  Material, — The  waste  of  material  is  generally  allowed  for  by 
an  addition  of  2^  per  cent,  of  the  coet  of  material  in  the  case  of  aD  cables 
excepting  paper  and  air  space  telephone  cables,  and  sometimes  rubber  insulated 
cables,  for  whidi  a  waste  of  5  per  cent,  is  allowed. 

(3)  Shop  Expenses. — The  shop  expenses  include  rents,  rates,  taxes,  water, 
heating,  lighting,  cleaniug,  and  ofiSces,  or  salaries  of  unproductiye  labour.  The 
shop  expenses  are  usually  taken  as  a  percentage  on  the  cost  of  the  labour,  and 
vary  between  100  per  cent,  and  200  per  cent  Table  No.  132  gives  the  per- 
centages usually  charged.  The  conductor  cross  section  taken  is  the  total ;  tlius, 
for  a  3- core  cable  of  50  square  mm.  section  conductor,  the  total  cross  section  is 
3  X  50  =  150  square  mm. 

Table  No.  132.— Shop  Expbnsbs. 


Type  of  Cable 


Paper  or  jute  insulated :  total  conductor  section  up  to  50  mm.^ 

„  „  „  „  „  „        51-150  mm.2 

„  „  „  „  „      151-500  mm.« 

„  „  „  „  „  „  above  500  mm.'' 

Paper  and  air  space  telephone  cable    .         ... 

Rubber  insulated  cable 


Percentage  of  Labour 


100  per  cent. 
150  „ 
175  „ 
200  „ 
125  .  „ 
100        „ 


The  shop  expenses  can  also  be  charged  as  a  percentage  on  the  cost  of 
material  and  labour,  and  should  be  approximately  7  per  cent,  in  general  cases. 
For  example : — 

Let  cost  of  material  =  1000  shillings, 
and  cost  of  labour  =    100        ,, 


1100 
Shop  expenses  at  7  per  cent.  =     77 

Total  cost  =  1177 


Examples  in  Estimating. 
(A)    Paper   Cables. 

Required :     a    three-core,    paper    insulated,   lead   covered    and    steel-tape 
armoured  cable  for  1000  volts  working  pressure,  each  conductor  to  have  a  cross 
section  of  0  *  25  sq.  in.,  tbickness  of  dielectric  between  copper  and  copper  and 
copper  and  lead  2  *  8  mm. 
From  Table  No.  1 : 

Weight  of  copper  =  1436  kilog.  per  kilometre 
Strand  of  copper  =  37/2*35  mm. 
Diameter  of  conductor  =  7  x  2  •  35  =  16  •  5  mm. 
Taking  the  market  price  of  copper  as      .         .         .     £60  per  ton 
Cost  of  rolling  and  preliminary  drawing.         .         .         4       „ 

i64       „ 
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or  approximately  128/-  per  100  kilog. 

.  • .     ^        Price  of  copper  =  14*36  x  128  =  1838/-. 

Thickness  of  paper  copper  to  copper  =  2*8  mm. 

.  • .     Diameter  over  insulated  core  =  16'5  +  2-8  =  19*3  mm. 

Prom  Table  No.  36: 

Weight  of  paper  for  diameter  19*3  mm.  =  321 '8 
16-5    „      =235-2 

Weight  of  paper  per  core  =    86  •  6  kilog.  per  kilometre, 
or  roundly  87  kilog.  at  40/-  per  100  kilog. 

.  • .  Price  of  paper  =  35/-. 

Weight  of  impregnating  compound 

=  80  per  cent,  of  paper  weight  =  70  kilog.  per  kilometre. 

Price  of  compound  at  40/-  per  100  kilog. 

=  28/-  per  kilometre. 

Therefore  weight  of  insulated  core  =  1593  kilog.  per  kilometre 
Price     „        „  „    =  1901/-  per  kilometre. 

Therefore  weight  of  three  insulated  cores  =  4779  kilog. 
Price        „  „  „        =5703/- 

Plus  1  per  cent,  for  lay  of  cores  =  4827  kilog.  per  kilometre 
^  „  „  V     =  5760/-  per  kilometre. 

The  diameter  of  the  three  laid  up  cores  with  sector-shaped  conductors 
will  be 

1-861  X  19-3  =  35-93  mm.  (or  36-0). 
Therefore  diameter  over  the  outer  insulating  paper 
=  36-'0  +  2-8  =  38-8  mm. 

Weight  of  paper  for  38-8  mm.  diameter  =  1300*5 
„  „  36-0  mm.        „         =11198 

Weight  of  paper  over  laid  up  cores  =    180  "7  kilog.  per  kilometre. 
Price  of  181  kilog..  at  40/-  per  100  kilog.  =  72*4/-. 
Weight  of  impregnating  compound  =  80  per  cent,  of  181  =  145. 
Price,  at  40/-  per  100  kilog.  =  58  /-. 

Lead  thickness  =  3*3  mm. 

Therefore  diameter  over  lead  =  6*6  +  38*8  =  45*4  mm. 

Weight  of  lead  for  diameter  45*4  mm.  =  18405 
„  „  „  38*8  mm.  =  13441 

.  * .     Weight  of  lead  sheath .         .         .   =  4964  kilog.  per  kilometre 
Price,  at  24/-  per  100  kilog.       .         .   =  1192/-  per  kilometre 

From  Steel  Tape  Table  for  diameter  45 '4  mm.  : 

Weight  of  steel  tape  armour  =  3377  kilog.  per  kilometre 
Price  of  steel  tape  armour      =  654- 16/-  per  kilometre 
Diameter  of  finished  cable   =  45*4  +  4  +  44  +  4  =  57*8  mm. 
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Diam. 
in. 
mm. 

Weight 
in  kllog. 
per  km. 

Price  in 
shillings  per 
kilometre 

Copper,  37/2-35  mm.      .... 

Paper 

Impregnated  compound .... 

per  core 

» 

3rial 

sq.   mm. 
)metre     . 

16-5 
19-3 
19-3 

1436 
87 
70 

1838 
35 
28 

Each  core     .         .         .         . 

'* 

1593 

1901 

Three  such  cores  .         .         .         . 

1  per  cent,  for  lay 

Paper 

Impregnating  compound 

Lead,  3- 3  mm.  thick      .... 

Steel  tape  armour          .... 

36-0 
38-8 
38-8 
45-4 

57-8 

4779 
48 

181 

145 
4964  . 
3377 

5703 

57 

72-4 

58 
1192 
654-16 

Total  diameter  . 

57-8 

13494 

•• 

Total  weight      . 

•  • 

.. 

Total  price  of  mat< 
Wages  (approximately  10  per  cent.) 
Waste  of  material  2  J  per  cent, 
Shop    expenses   (3x025   sq.    in.  =  484 
=  200  per  cent.)     . 

•• 

7736-56 
773-65 
193-41 

1547-31 

Total  price  in  shillings  per  kilc 

10250-93 

(B)   Jute  Cables. 

Required :  a  concentric  conductor,  jute  insulated  lead  sheathed  and  steel  wire 
armoured  cable ;  each  conductor  of  240  sq.  mm.  cross  section ;  thickness  of  inner 
dielectric  3  mm.,  and  of  outer  dielectric  2*5  mm. 

From  Table  No.  2 :  for  240  mm.*— 

Weight  of  copper  =  2139  kilog.  per  kilometre 
Strand  of  copper  =  37/2*87  mm. 
.-.     Diameter  of  strand  =  7  x  2-87  =  20*1  mm. 


Taking  market  price  of  copper  as 
Boiling  and  preliminary  drawing 


£60  per  ton. 
£64        „ 


Price  of  copper 
that  is  approximately  128/-  per  100  kilog. 

.•.     Cost  of  copper  =  21-39  x  128  =  2738/-  per  kilometre. 
Diameter  over  jute  =  20*1  +  6  =  26'1  mm. 
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Therefore  the  weight  of  jute 

=  0-687  (D*  -  (P)  =  0-687  (26-l«  -  20-P) 
=  190  kilog.  per  kilometre, 
and  cost  of  jute  at  44/-  per  100  kilog. 

=  1-9  X  44  =  83-6/- per  kilometre. 
Weight  of  impregnating  oomponnd 

=  80  per  cent,  of  190  =  152, 
and  price  at  26/-  per  100  kilog. 

=  1-52  X  26  =  39-5/-. 

Outer  Conductor, — Diameter  of  the  wires  (d) 


.'.     d  =  i  ^{1-625(240)  +  26-P}  -  13-06 
=  8*3  mm. 
The  number  of  such  wires  (N) 

=  JL(5+_^)  =  28  wires. 
d 

The  weight  and  price  of  the  outer  conductor  will  be  the  same  as  for  the 
inner  conductor. 

The  diameter  over  the  outer  conductor  =  26-1  +  6*6  =  32-7  mm. 
Outer  jute  insulation  2*5  mm.  thUk 

.  - .     Diameter  over  jute  =  32-7  +  5*0  =  37-7  mm. 
Weight  of  jute  =  0*687  (37 -7^  -  32  7*)  =  242  kilog.  per  kilometre. 
Cost  of  jute  at  44/-  per  100  kilog.  =  2-42  x  44  =  106-5/-  per.  kilometre. 
Weight  of  impregnating  compound  =  80  per  cent,  of  242  =  194  kilog. 
Cost  at  26/-  per  100  kilog  =  1-94  x  26  =  50-5/-. 
Lead  sheath  2*6  mm.  thick. 

.  • .     Diameter  over  lead  =  37*7  +  5-2  =  42*9  mm. 

Weight  of  lead  for  diameter  42*9  mm.  =  16434 
ry         „       „      n  n  37*7     „     =  12695 

Weight  of  lead  in  kilog.  per  kilometre  =    3739 

and  cost  at  24/-  per  100  kUog.  =  37-39  x  24  =  897/-. 

Wire  Armour — ^Diameter  over  lead         •        =42-9  mm. 
Jute  serving  1*5  mm.  thick  =  45*9  mm. 

From  Table  No.  115:  Sheath  will  be  35  X  4*5  mm.,  and  Weight  =  4426 
kilog.  per  kilometre,  and  Cost  at  18/-  per  100  kilog.  =  44-26  x  18  =  797/-. 
Piti-h  diameter  of  sheath  =  45*9  +  4*5  =  50-4  mm. 
Diameter  over  sheath        =  15-9  +  9-0  =  54*9    „ 

Jute  under  wires 

/  35  \ 

=  0-625  (50-4«  -  42-92  -  ^   ^  **^*  ) 

=  216  kilog.  per  kilometre 
and  cost  at  35/-  per  100  kUog.  =  75*6/-. 

Jute  over  wires  =  1  layer  5  lb.  jute  (thickness  1*6  mm.). 
.- .     Diameter  over  jute  =  54-9  +  3-2  =  68-1  mm. 


Digitized  by  CjOOQ IC 


THEIR  CONSTRUCTION  AND  COST. 


317 


Weight  of  jute 


=  0-3275  (58-l«  -  50-4«  -  ^  X  4-5*) 


=  158  kilog.  per  kilometre 
ooBt  at  35/-  per  100  kilog.  =  55-8/-. 

Weight   of  tar  =  80  per  cent,  of  jute  weight 

=  0*8  (216  +  158)  =  300  kilog.  per  kilometre, 
ooBt  at  4-43/-  per  100  kilog.  =  13-3/-. 

Weight  of  oompomid  =  weight  of  tar 

=  30o  kilog.  per  kilometre, 
cost  at  4-1/-  per  100  kilog.  =  12-8/-. 


Diam. 

in 

mm. 

Weight 
inkifogt. 
per  km. 

Price  in 

BhilUngs  per 

kilometre 

Copper  37/2*87  mm 

Jute  3*0  mm 

Impregnating  compnnnd 

Outer  copper  28/3-3  mm 

Jute  2'5  mm.        ...,.,, 

20*1 
26*1 
26*  1 
32*7 
37*7 

2139 
190 
152 

2139 
242 
194 

3739 
216 

4426 
158 
300 
300 

2738 
83-6 
39-5 

2738 
106*5 

Impregnating  oompomid         .         . 

Lead  2*6  mm 

Jute  1*5  mm 

Steel  wires  35/4*5  mm 

Jute  1*6  mm 

Tar 

Compound 

Total  diameter 

37*7 
42*9 
45*9 
54*9 
58*1 

58*1 

50*5 

897 
75*6 

797 
55*3 
13*3 
12*3 

Total  weight 

14195 

Total  cost  of  material 

Wages  (approximately  12  per  cent.) 

Waste  of  material  2^  per  cent 

Shop  expenses  (for  2  x  240  sq.  mm  =  175  per  cent.) 

•  • 

7607 
913 
190 

1589 

Total  price  in  shillings  per  kilometre 

10308 

(O)    Rubber  Cable. 

Required :  19/20  L.S.W.G.  rubber  insulated,  braided,  and  compound,  40  per 
cent,  rubber. 

Conductor     19/20  =  19/*036  inch  =  19/0*914  mm. 
Diameter  of  strand  =     5  x  0*914  =  4*57  mm. 
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From  Table  No.  14,  weight  of  copper  ' 

=  247*5  lb.  per  kilqmetre, 
=  112*3  kilog.  per  kilometre 

Taking  market  price  of  copper  at  £60  per  ton,  pins,  for  rolling  and  pre- 
liminary drawing,  £4. 

.  • .  Price  of  1-4  mm.  diameter  plain  wire  =  £64  per  ton,  or  approximately 
128/-  perllOO  kilog. 

Cost  of  drawing  to  0  *  914  mm.  diameter  =^  2  •  5/-  per.  100  kilog. 
Cost  of  double  tinning  =  10/-  per  100  kilog. 

.  • .  Price  of  wire  =  140*5/-  per  .100  kilog. 

.  • .  Price  of       19/20  =  157  *  7/-  per  kilometre. 

Pure  i2tt66cr  (say  0*2  mm.  thick). 
From  Table  No.  63 : 

Weight  =  0-637  d  +  0-129  =  3*04  kilog.  per  kilometre. 

If  the  market  price  of  Para  rubber  be  6/-  per  lb.,  the  price^^f  cleaned  Para 
will  be  (from  Table  No.  64)  15*94/-  per  kilog. 

.  * .  Cost  of  pure  rubber  =  3*04  x  15*94  =  48*45/-  per  kilometre. 

Compound  Bvhber.— Taking  total  thickness  of  rubber  as  1  *3  mm. 

Diameter  of  strand        =4*6  mm.       .  * .  Area  =  16*619  mm.* 
Then  the  reduced  area  =  0  •  85  (16  *  619)  =  14  •  126 

Diameter  over  rubber   =7*2  mm.       .*.  Area  =  40*715 


Total  rubber  section  =  26*589 
Pure  rubber  section  (specific  gravity  =  1**0)      =    3*04 


Compound  rubber  flection  =  23*549  mm.* 

Therefore  the  weight  of  compound  rubber  will  be  (specific  gravity  =  1*6)  — 

23*549  X  1-6  =  37*7  kilog.  per  kilometre. 

Taking  raw  Para  at  6/-  per  lb.,  then  the  price  of  40  per  cent,  compound 
rubber  (Table  No.  66)  will  be  approximately  2/6J  per  lb. 

.  * .  Cost  of  compound  rubber  =  211  *  25/-  per  kilometre. 

Tape.—Weight  of  tape  =  0*8  d    =0*8  (7*2  +  0*3) 

=  6*0  kilog.  per  kilometre. 

Cost  of  tape  at  3*5/-  per  kilog.     =  21/-  per  kilometre. 
Diameter  over  tape  =  7*2  +  0*6  =7*8  mm. 

Braid. — 8/2  cotton:  increase  of  diameter  =  1*4  mm. 

.  * .  Diameter  over  braid  =  7*8  +  1*4  =  9*2  mm. 
Weight  of  cotton  =  0*432  (9*2*  -  7*8*)  =  10*2  kUog. 
Cost  at  60/-  per  100  lb.  =  13*5/-  per  kilometre. 

Compound. — ^At  130  per  cent,  of  cotton  weight. 

Weight  =  1*3  X  10*2  =  13*26  kilog.  per  kilometre,  and  cost  at  61*7/-  per 
100  kilog.  =  8*2/-  per  kilometre. 
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DiAineter 
in  mm. 


Weighting  Cost  in 
kilog.  per  shillings 
I       km.  per  km. 


Copper  19/20  L.S.W.G 

Pure  0-2  mm 

Compound  rubber  40  per  cent 

Tape 

Braid  8/2  cotton 

Compound 

4-57 

7-8 
9-2 

112-3 

3-04 

37-7 

6-0 

10-2 

13-26 

182-5 

157-7 
48-45 

211-25 

21-0 

13-5 

8-2 

Total  weight 

•  • 

Total  cost  of  material 

Wages  (10  per  cent.) 

Waste  of  material  2^  per  cent 

Shop  expenses  (100  per  cent,  of  wages) 

460-1 
46-0 
11-5 
46-0 

Total  price  in  shillings  per  kilometre  . 

563-6 

(D)    Paper  and  Air  Space  ' 


I  Cable. 


Required:  600  pair  0-5  mm.  conductor,  lead  sheathed,  telephone  cable,  each 
conductor  insulated  with  one  longitudinal  paper;  wire  to  wire  capacity, 
0-01  microfarads  per  kilometre. 

From  Table  No.  81 :  Kx  =  2-42. 
.  • .  Equivalent  diameter  of  core  (6)  is  given  by : — 
6      001208  X  2-42      ^  ^^ 
I^gioy  =  O'OiO  "^  "' '^  ™"^* 

.  - .      Log  ,,&  -  log  10  0-25  =  0-73. 
6  =  1  -  35  mm. 
.  * .  Diameter  of  insulated  pair  will  be 

1-35^2  =  1-91  mm. 
Diameter  coefllcient  given  in  Table  No.  79  =  28-155. 
Therefore  diameter  over  laid-up  pairs 

=  28-155  X  1-91  =  53-7  mm. 
1  layer  of  paper  over  pairs  =54-2  mm. 

1  layer  of  cotton  tape  over  pairs  =  54-7    „ 
Lead  3*0  mm.  thick  to  diameter  60-7  mm. 

Copper. — 0*5  mm.  diameter  weighs  1*75  kilog.  per  kilometre. 

Taking  market  price  of  copper  at      .    £60  per  ton. 
Plus  rolling  and  preliminary  drawing       4      „ 

£64 
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Or,  approximately        .         .    128/-  per  100  kilog. 
Extra  for  drawing  to  0*5  mm.       4/-      „  „ 

Extra  for  tinning  .      11/-      „  „ 

Therefore  price  of  plain  wire  =  132/-  per  100  kilog. 
„  „      tinned  „    =  143/-      „ 

Paper.— Width  =  ir  &  +  lOpercent.  =  ir  (135  X  I'l)  =  4 -66, or  5  mm.  paper, 
taking  paper  0*07  mm.  thick  the  weight  will  be5x0*07  =  0'35  kilog.  per 
kilometre. 

Faper  over  laid  up  pain. — 

Weight  =  diameter  x  0*6  =  53*7  X. 0*6  =  32  kilog.  per  kilometre. 
Ooet,  at  40/-  per  100  kilog.  =  13/-  pJer  kilometre. 

Cotton  Tape  under  lead. — 

Weight  =  diameter  x  0*8  =  54*2  x  0*8  =  44  kilog.  per  kilometre. 
Cost,  at  200/-  per  100  kilog.  =  88/-  per  kilometre. 


Lead.— 


Weight  for  diameter  60-7  mm.  =  32903 
„  „         54-7  mm.  =  26720 


Tiierefore  weight  of  lead  sheath    .         .         .      =    6183  kilog.  per  kilometre. 
Cost  at  24/-  per  100  kilog.  =  1484/-  per  kilometre. 


Price 
perioo 
kilog. 

Welght 
iD  kilog. 
per  km. 

Cost  in 
Shillings 
per  km. 

n  km.,  0*5  ram.  plain  copper  .... 

tl  longitudinal  paper 

?1  km,  0'5  mm.  tinned  copper. 

1 1  longitudinal  paper 

132/- 

80/- 
143/- 

80/- 

1-75 
0-35 
1-75 
0-35 

2-31 
0-28 
2-50 
0-28 

1  km.  of  insulated  pair 

Plus  1  per  cent,  for  lay 

4-20 
0-04 

4-24 

5-37 
0-05 

Cost  of  pair 

5-42 

600  such  pairs 

2  per  cent,  for  lay 

1  layer  of  paper 

1  layer  of  cotton  tape 

Lead  sheath 

2544 
51 
32 
44 

6183 

3252 
65 
13 
88 

1484 

Total  weight  per  kilometre     . 

8854 

•• 

Total  cost  of  material     . 
Wages  (approximately  12  per  cent.)  . 

Waste  of  material  5  per  cent 

Shop  expenses  (125  per  cent,  of  wages)      . 

4902 
588 
243 
735 

Total  price  in  shillings  per  kilometre     . 

6468 
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CHAPTEK  XII. 


COMPLETE   CABLES. 

The  following  tables  give  the  constructional  data  of  various  series  of  cable, 
insulated  with  paper,  paper  and  jute,  jute,  india-rubber,  and  paper  and  air  space. 

The  larger  sizes  of  cable  in  Table  No.  152  will  not  be  very  economical  when 
used  for  alternating  current,  on  account  of  the  increased  resistance  due  to  skin 
effect ;  if  single  conductor  cable  of  large  conductor  cross-section  is  required 
for  the  transmission  of  alternating  current,  it  will  be  more  economical  to  construct 
a  rope  stranded  conductor,  each  unit  or  alternate  unit  being  lapped  with  a  layer 
of  paper  in  order  to  reduce  the  eddy  currents  in  the  conductor. 

The  over-all  diameter  of  the  larger  sizes  in  Tables  Nos.  153-4-6-7-8  may  be 
reduced  by  using  segmental  copper  strips  to  form  the  concentric  conductors 
instead  of  the  circular  wires  as  shown. 

Table  No.  1.33.— Constructional  Data  for  Single  Conduotor,  Paper 
Insulated,  Armoured  Gable  with  Test  Wire.  Thickness  of  Paper 
Insulation  =  1  "5  mm.  (=59  mils).    (For  600  volts  working  pressure.) 


Sec- 
tional 

Details  of 
Strand 

1 
Diameter  in  mm.  over                  i 

! 

Thlck- 

Dimensions  i 
of  Steel 

Total 
Weight 

Areaof 
Con- 

1 Diam. 

:        1 

°I^ 

Tape 

of 
Cable, 

ductor, 
6q.mm. 

og  '      of 
4>      Wire, 
a?      mm. 

Copper 
5-0 

Paper  , 
8-0' 

.     i   steel 
Lead      Tape    | 
Armour  | 

1 

Outside 
Serving 

Sheath, 
mm. 

Armour, 
mm. 

kilog. 
per  km. 

10 

3  i  2-06 

110 

18-6 

22-6 

1-5 

20x0-8  1 

1150 

16 

3  '  2-6 

6-3 

9-3 

12-3 

19-9 

23-9 

1-5 

20x0-8 

1560 

25 

6  ,  2-3 

6-9 

9-9 

12-9 

20-1 

241 

1-5 

20x0-8 

1700 

35 

6     2-72 

8-2 

11-2     14-2  1 

21-4 

25-4 

1-5 

20x0-8 

1920 

50 

6     3-26 

9-8 

12-8 

15-9  1 

23-1 

271 

1-55 

20x0-8 

2270 

70 

6     3-85 

11-6 

14-6 

17-8 

25-4 

29-4 

1-6 

25x0-9 

2780 

95 

18  i  2-59 

13-0 

16-0 

19-3 

26-9 

30-9 

1-65 

25x0-9 

3240 

120 

18  :  2-91 

14-6 

17-6 

21-1 

28-7 

32-7 

1-75 

25x0-9 

3720 

150 

18     3-26 

16-3 

19-3 

23-0 

30-6 

34-6 

1-85 

25x0-9 

4310 

185 

18  !  3-62 

18-1 

21-1 

250 

32-6 

36-6 

1-95 

33x0-9 

4950 

210 

18     3-86 

19-3 

22-3 

26-3 

33-9 

37-9  :  2-0 

33x0-9 

.5390 

240 

18     412 

20-6 

23-6 

27-7 

35-3 

39-3  1  2-05 

33x0-9 

5890 

280 

36     3-15 

221 

25-1 

29-3 

36-9  ,  40-9 

21 

33x0-9 

6500 

310 

36     3-31 

23-2 

26-2 

30-5 

38-1 

42-1 

2-15 

33x0-9 

7000 

355 

36  1  3-55 

24-9 

27-9 

32-3 

40-3 

44-3 

2-2 

43x1*0 

7680 

400 

36     3-76 

26*3 

29-3 

33-8 

41-8 

45-8 

2-25 

43x1-0 

8520 

500 

36     4-21 

,  29-5 

32-5 

37-2  1  45*2 

49-2 

2-35 

43x10 

10010 

625 

60     3-65 

32-9 

35-9 

40*9  1  48-9 

52-9 

2-5 

43x1-0 

11850 

725 

60     3-92 

35-6 

38-6 

43-8 

52-2 

56-2 

2-6 

55x11 

13360 

800 

1  60  ,  4-12 

37-1 

40-1  1  45-4 

53-8 

57-8 

2-65 

55x1-1 

14390 

1000 

'  90  1  3-76 

41-4 

44-4  j  50-0 

58-4 

62-4 

2-8 

55x1-1 

17140 
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Table  No.  134.— Diameter  and  Weight  op  Lead-covered  Single  Cable. 
Insulated  with  2  mm.  thickness  of  paper  (=79  mils). 


Section  of 

Diameter  in  mm.  over 

Weight  in  kilog.  per  km. 

Conductor      | 

Strand 

Thick- 
ness  of 

j 

1            1 

of 

Lead 

Im- 

?n^: 

sq. 

mm.  ' 

1 

Copper  Wires 

J^XO.9 
20 

Con- 
doctor 

Paper 

Lead 

Copper 

Paper 

preg- 
nating 
Com- 
pound 

Lead 

0-050 

32-251 

19x1-47 

1-5 

7-4 

11-4 

14-4 

287 

65 

52 

691 

•100 

64-5 

19x2-08 

1^6 

10-4 

14-4 

17-6 

575 

86 

69 

914 

•125 

80-6  1 

19x2-34 

1-7 

11-7 

15-7 

19-1 

719 

95 

76 

1057 

•150 

96-7  i 

37x1-83 

1-75 

12-8 

16-8 

20-3 

862 

102 

82 

1160 

•20 

129 

37x2-08 

1-85 

14-6 

18-6 

22-3 

1150 

115 

92 

1352 

•25 

161  1 

37x2^34 

1-9 

16-4 

20-4 

24-2 

1437 

127 

102 

1513 

•30 

193  : 

37x2-57 

2-0 

18-0 

22-0 

26-0 

1724 

138 

110 

1715 

•35 

226  ! 

37x2-79 

2-1 

19-5 

23-5 

27-7 

2012 

149 

119 

1871 

•40 

258 

61x2-34 

2-15 

21-1 

25-1 

29-4 

2300 

160 

128 

2085 

•50 

322  i 

61x2-57 

2-25 

23-1 

271 

31-6 

2874 

173 

138 

2303 

•60 

387  1 

91x2-34 

2-4 

25-7 

29-7 

34-5 

3449 

191 

153 

2640 

•70 

452  ' 

91x2-49 

2-45 

27-4 

31-4 

,36-3 

4025 

203 

162 

3028 

•75 

484 : 

91x2-57 

2-5 

28-3 

32-3 

37-3 

4311 

209 

167 

3107 

•80 

516  . 

91x2-64 

2-55 

29-0 

33-0 

38- 1 

4599 

214 

171 

3238 

•90 

581  1 

91x2-79 

2-65 

30-7 

34-7 

40-0 

5173 

226 

181 

3535 

1-0 

645  1 

1 

127x2-57 

2-75 

33-4 

37-4 

42-9 

5748 

245 

196 

3944 
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Table  No.  135. — Constbuotional  Data  for  Single  Conductor,  Papkr  In- 
sulated, Armoured  Gable  with  Test  Wire.  For  1000  volts  working 
pressure.    Thiokneis  of  Paper  Insulation  =  2  mm.  (=  79  mils). 


Sec- 
tional 
Area  of 

Details  of 
Strand 

Diameter  in  mm.  over 

Thick- 
ness 
of 
Lead 

Sheath. 

Dimensions 

of 
Steel  Tape, 

Total 
WeiKht 

Con- 
ductor, 
sq.mm. 

Num- 
ber of 
Wires 

DIam.  i             , 
of  Wire,,  Copper^  Paper 
mm.    j 

^'      1^ 

1 
Outer 
Serving 

Cable, 

kilog. 

per  km. 

10 

3 

2-06 

5-0  ,     9-0 

120     19-2 

23-2 

1-5 

20x0-8 

1260 

16 

3 

2-6 

6-3  ,  10-3 

13-3     20-5 

24-5 

1-5 

20x0-8 

1450 

25 

6 

2-3 

6-9     10-9 

13-9     21*1 

25-1 

1-5 

20x0-8 

1580 

35 

6 

2-72 

8-2 

12-2 

15-3  1  22-5 

26-5 

1-55 

20x0-8 

2100 

50 

6 

3-26 

9-8 

13-8 

17*0     24-6 

28-6 

1-6 

25x0-9 

2550 

70 

6 

3-85 

11-6 

15-6 

18-9     26-5 

30-5 

1-65 

25x0-9 

2980 

95 

18 

2-59 

130 

17-0 

20-4     28-0 

32-0 

1-7 

25x0-9 

3440 

120 

18 

2-91 

14-6 

18-6 

22-2     29-8 

33-8 

1-8 

25x0-9 

3940 

150 

IS- 

3-26 

16-3 

20-3 

24- 1     31-7 

35-7 

1-9 

33x0-9 

4550 

185 

IS 

3-62 

18-1 

221 

26- 1     33-7 

37-7 

20 

33x0-9 

5200 

210 

18 

3-86 

19-3 

23-3 

27-4     35-0 

39-0 

205 

33x0-9 

5650 

240 

18 

4-12     20-6 

24-6 

28-8     36-4 

40-4 

21 

33x0-9 

6160 

280 

36 

315 

221 

26-1 

30-4     38-0 

42-0 

215 

33x0-9 

6770 

310 

36 

3-31 

23-2  1  27-2  i  31-6     392 

43-2 

2-2   !  33x0-9 

7280 

355 

36    ,  3-55 

24-9  1  28-9 

33-4     41-4 

45-4      2-25!  43x10 

8140 

400 

36      3-76 

26-3     30-3 

34-9     42-9 

46-9 

2-3 

43x1-0 

8830 

500 

36 

4-21  1  29-5 

33-5 

38-3     46-3 

50-3 

2-4 

43x1-0 

10330 

625 

60 

3-65  1  32-9 

36-9 

41-9  1  49-9 

53-9 

2-5 

43x1-0 

12120 

725 

60 

3-92 

35-6 

39-6 

44-8  1  53-2 

57-2 

2-6 

55x1-1 

13740 

800 

60 

4-12 

37- 1 

41-1 

46-5 

54-9 

58-9 

2-7 

55x1-1 

14780 

1000 

90 

3-76 

41-4 

45-4 

510 

59-4 

63-4 

2-8 

55x1-1 

17550 
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Table  No.  136. —  Diametsb  aito   Weight  op  LEAi>-Ck)TERED   Single  Con- 
DUOTOB  Cable.    Insulated  with  2*5  mm.  (=98*5  mils)  of  paper. 


Section  of 

Diameter  in  mm 

.over 

Weight  In  kUog.  per  km. 

Com 

luctor 

Strand  of 

Thick- 
ness 

square 
inch 

square 
nun. 

'?rs^ 

of 
Lead 

Con- 
ductor- 

Paper 

Lead 

Copper 

Paper 

Im- 
preg- 
nating 
Com- 

Lead 

pound 

0-050 

32^25 

19x1^47 

1^6 

7.4 

12^4 

15-4 

287 

86 

69 

745 

•100 

64-5 

19x208 

16 

10-4 

15^4 

18-6 

575 

111 

89 

1039 

•125 

80^6 

19x2^34 

1^65 

11^7 

167 

20^0 

719 

1?S 

98 

1153 

•15 

96^7 

37xl^83 

1-7 

12^8 

17-8 

21-2 

862 

132 

106 

1260 

•20 

129 

37x2^08 

1^8 

14^6 

19-6 

232 

1150 

148 

118 

1459 

•25 

161 

37x2^34 

1^95 

16-4 

21^4 

25-3 

1437 

163 

130 

1672 

•30 

193 

37x2-57 

2^0 

18-0 

23^0 

27-0 

1724 

177 

142 

1834 

•35 

226 

37x2^79 

2^1 

19^5 

24^5 

28^7 

2012 

190 

152 

1995 

•40 

258 

61x234 

2^2 

21-1 

26-1 

30^5 

2300 

203 

162 

2224 

•50 

322 

61x2-57 

2-3 

23^1 

28^1 

32^7 

2874 

221 

177 

2497 

•60 

387 

91x2^34 

2^4 

25^7 

307 

35-5 

3449 

238 

190 

2901 

•70 

452 

91x2-49 

2^5 

27-4 

324 

37-4 

4025 

258 

206 

3117 

•75 

484 

91x2^57 

26 

28^3 

33^3 

38^5 

4311 

266 

213 

3266 

•80 

516 

91x2-64 

2^6 

29^0 

34-0 

39^2 

4599 

272 

218 

3400 

•90 

581 

91x2^79 

2-7 

30^7 

35^7 

41^1 

5173 

287 

230 

3704 

1-0 

645 

127x2^57 

2^8 

33^4 

38^4 

4'i^O 

5748 

310 

248 

4120 
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Tablb  No.  137. — Constructional  Data  for  Single  Conductor,  Paper  In- 
sulated, Armoured  Cable.  With  test  wire  for  3000  volts  working  pressure. 
Thickness  of  Paper  Insulation  =2*5  mm.(=  98*5  mils). 


Sec- 

Details of 

Diameter  in  mm.  over 

Thick- 

Total 

tional 

Strand 

ness 

Dimensions 

Weight 

Area  of 

of 

of 

Con- 

Num* 

Diam 

Lead 

Steel  Tape, 

Cable, 

ductor, 
sq.  mm. 

berof 
Wires 

ofWire, 
mm. 

Copper 

Taper 

Lead 

Steel 
Tape 

Outer 
Serving 

Sheath,, 
mm. 

1-5 

mm. 

kilog. 
per  km. 

10 

3 

2-06 

5-0 

100 

13-0 

20-2 

24-2 

20x0-8 

1590 

,  16 

3 

2-6 

6-3 

11-3 

14-4 

21-6 

25-6 

1-55 

20x0-8 

1800 

25 

6 

2-3 

6-9 

11-9 

15-0 

22-2 

26-2 

1-55 

20x0-8 

1980 

35 

6 

2-72 

8-2 

13-2 

16*3 

23-9 

27-9 

1-55 

25x0-9 

2340 

50 

6 

3-26 

9-8 

14-8 

18-0 

25-6 

29-6 

1-6 

25x0-9 

2710 

70 

6 

3-85 

11-6 

16-6 

20-0 

27-6 

31-6 

1-7 

25x0-9 

3092 

95 

18 

2-59 

130 

18-0 

21-5 

29-1 

33-1 

1-75 

25x0-9 

3660 

120 

18 

2-91 

14-6 

19-6 

23-3 

30-9 

34-9 

1-85 

33x0-9 

4180 

150 

18 

3-26 

16*3 

21-3 

25-2 

32-8 

36-8 

1-95 

33x0-9 

4800 

185 

18 

3-62 

18-1 

23-1 

27-2 

34-8 

38-8 

2*05 

33x0-9 

5460 

210 

18 

3-86 

19-3 

24-3 

28-5 

36-1 

40-1 

2-1 

33x0-9 

5910 

240 

18 

4-12 

20-6 

25-6 

29-9 

37-5 

41-5 

2-15 

33x0-9 

6370 

280 

36 

3-15 

221 

27-1 

31-5 

39-1 

43-1 

2-2 

33x0-9 

6990 

310 

36 

3-31 

23-2 

28-2 

32-6 

40-6 

44-6 

2-2 

43x1-0 

7660 

355 

36 

3-55 

24-9 

29-9 

34-5 

42-5 

46-5 

2-3 

43x1-0 

8360 

400   ' 

36 

3-76 

26-3 

31-3 

36-0 

44-0 

48-0 

2-35 

43x1-0 

9070 

500 

36 

4-21 

29-5 

34-5 

39-4 

47-4 

51-4 

2-45 

43x1-0 

10660 

625 

60 

3-65 

32-9 

37-9 

430 

51-0 

55-0 

2-55 

43x1-0 

12470 

725 

60 

3-92 

35-6 

40-6 

45-9 

54-3 

58-3 

2-65 

55x1-1 

14100 

800 

60 

412 

37-1 

42-1 

47-5 

55-9 

59-9 

2-7 

55x1-1 

15150 

1000 

90 

3-76 

41-4 

46-4 

521 

60-5 

64-5 

2-85 

55x1-1 

17960 
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ELECTEIC  CABLES 


Table  No.  151. — Constructional  Data  and  Weights  op 
Thickness  of  Paper  Insulation  =  2*0  mm.  (-=79  mils). 


Conductor 
Area 


Sq. 
mm. 


025 
050 
075 
100 
125 


16-3 
32-3 

48-4 
64-5 
80-6 


150  96-8 
175.112 -9 
200129-0 
225145-2 
250161-25 


275 
300 
325 
350 
875 

400 
425 
450 
475 
500 

525 
550 
575 


177-4 
193-5 
209-7 
225-9 
241-9 

258  1 
274-2 
290-4 
306-5 
322-6 

338-8 
354-9 
371-0 
600  387-1 
625403-3 


650 
675 
700 
725 


419-4 
435-5 
451-6 

467-8 


750484-0 

7751500-0 
800i516-2 
825  532-3 
850  548-4 
875564-6 

900  580-7 
925596-8 


950 
975 
000 


613  0 
629-1 
645-1 


Conductor 
Strand 


Diam. 
over 
Con- 
ductor 


II 
II 


-71 

5- 

•47 

7- 

•8 

9- 

-08 

10- 

•33 

ir 

•54 

12- 

•75 

13- 

-94 

14- 

-12 

15- 

•29 

16- 

-45 

17- 

•6 

18- 

•75 

18- 

•89 

19- 

-03 

20- 

-15 

20  • 

-07 

21- 

-16 

22- 

•25 

22- 

-33 

23- 

-42 

23- 

•5 

24- 

•57 

25- 

-65 

25- 

•73 

26- 

-8 

26- 

-87 

27- 

•94 

27- 

•01 

28- 

•08 

28- 

-15 

29- 

-22 

29- 

-34 

30  • 

•39 

30  • 

•44 

31- 

-48 

31- 

•53 

31- 

•58 

32- 

•63 

32  • 

-67 

33- 

144 
287 
431 
575 

718 

862 
1006 
1150 
1293 
1436 

1580 
1724 
1868 
2013 
2156 

2299 
2443 

2587 
2731 

2875 

3019 
3163 
3306 
3450 
3594 

3738 
3881 
4025 
4169 
4313 

1  4457 
5  I  4601 

1  j  4744 
5  4889 
0  I  5033 

3  5176 
8 '  5319 

2  5463 
7  , 5607 
0  I  5750 


Paper 


Diam. 
Over 


9-1 
11-4 
13-0 
14-4 
15-7 

16-7 
17-8 
18-7 
19-6 
20-5 

21-3 
22-0 
22-8 
23-5 
24-2 

24-8 
25-5 
26-1 
26-8 
27-3 

27-9 

28-5 
29^0 
29-6 
30-1 

30-6 
31-1 
31-6 
32-1 
32-6 

33-1 
33-5 
341 
34-5 
35-0 

35-3  1  230 
234 
236 
240 
242 


Im-        Middle 
preg-      Conductor 
nating 
Com- 


49 
65 
76 
86 
95 

102 
109 
116 
122 
128 

133 
138 
144 
149 
154 

158 
162 
167 
171 
175 

179 
183 
187 
191 
194 

198 
201 
205 
208 
212 

215 

218 
222 
225 

229 


35-8 

36-2 

36-7 

37-0 

39 
52 
61 
69 
76 

81 
87 
93 
97 
102 

107 
111 
115 
119 
123 

126 
130 
133 
137 
140 

143 
147 
149 
153 
155 

158 
161 
164 
167 
169 

172 
175 

178 
180 
183 

184 
187 
189 
192 
194 


ii 


33  0 

35  11 
31  !l 
29  ;1 

28  1 

27  2 
26  2 
25 
25 
24 


Diam. 
over 
Con- 
ductor 


Paper 


14 
17 
19 
21 
5123 

0  25 
5126 
8  27 
0  29 

4|30' 

4  31 
4  32 


4  36 
3  37 
3  38 

2  39 
9|39 

7  40 
6  41 

3  42 
1  43 

8  43 

5  44 
1  45 
8  45 


8  46 

4  47 

1  48 

7  48 

5  49 

0  50 

8  50 

2 '51 
8 '51 
2l52 

1  53 
5  53 


7  88 
6  108 
8|123 
8,137 
5  149 

o|l59 
5,169 

8  178 


187 
196 

203 
210 
218 
226 
232 


238 
244 
251 

2  257 
9  262 

7  268 
6  274 

3  279 

1  284 

8  289 

s'  294 
l|298 
8  •oOS 
8  310 

4  314 

1^319 
71  323 

5  328 
0  332 
8|337 

2j340 
8' 344 

2  347 
l|353 
5  356 
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Triple  Conobntbio,  Paper  Insulated,  Lbad-Gabed  Cable. 
(Dimensions  given  in  mm.,  and  weights  in  kilog.  per  km.) 


im. 

preg- 

Outer 
Conductor 

Diam. 

Pjiper 

x^  ^ 

Sheath 

Diam. 
over 
I.ead 

Ct»nductor 
Area 

nating 

over 

Con-. 

ductor 

Diam. 

s? 

natirig 
Com- 
pound, 

Com- 
poimd. 

-£ 

h 

Thick- 

I 

Sq. 

Sq. 

weight  og 

|£ 

Over 

weight'  ness 

i 

1 

inch 

mm. 

70 

33 

0-8 

16-3 

20-3 

127 

101 

1-9 

1507 

24-1  '( 

)-025 

16^3 

86 

35 

1 

09 

19 

8 

23 

8 

151 

121 

21 

1943 

28-0 

•050 

32 

•3 

98 

31 

1 

41 

22 

6 

26 

6 

170 

136 

2-25 

2319 

31-1 

•075 

48 

•4 

109 

29 

1 

69 

25 

2 

29 

2 

188 

150 

2-35 

2648 

33-9 

•100 

64 

5 

119 

28 

1 

92 

27 

3 

31 

3 

203 

162 

2-45 

2953 

36-2 

•125 

80 

6 

127 

27 

2 

14 

29 

3 

33 

3 

217 

173 

2-55 

3265 

38-4 

•150 

96 

8 

136 

26 

2 

36 

31 

2 

35 

2 

230 

184 

2-65 

3583 

40-5 

•175 

112 

9 

143 

36 

2 

14 

32 

1 

36 

1 

236 

189 

2-7 

3742 

41-5 

•200 

129 

0 

149 

36 

2 

27 

33 

5 

87 

5 

245 

196 

2-8 

4031 

431 

•225 

145 

2 

157 

36 

2 

39 

35 

2 

39 

2 

257 

206 

2-85 

4281 

44-9 

•250 

161 

25 

163 

36 

2 

51 

36 

4 

40 

4 

265 

212 

2-9 

4485 

46-2 

•275 

177 

4 

168 

36 

2 

62 

37 

6 

41 

6 

274 

219 

3-0 

4779 

47-6 

•300 

193 

5 

175 

36 

2 

73 

39 

0 

43 

0 

283 

227 

3-05 

5017 

491 

•325 

209 

7 

181 

36 

2 

89 

40 

4 

44 

4 

293 

235 

3-1 

5260 

50-6 

•350 

225 

9 

185 

36 

2 

93 

41 

4 

45 

4 

300 

240 

315 

5463 

51-7 

•375 

241 

9 

190 

36 

3 

02 

42 

4 

46 

4 

307 

246 

3-2 

5669 

52-8 

•400 

258 

1 

195 

36 

3 

12 

43 

5 

47 

5 

315 

252 

3-3 

5988 

54-1 

•425 

274 

2 

201 

36 

3 

21 

44 

7 

48 

7 

323 

258 

3-35 

6228 

55-4 

•450 

290 

4 

206 

36 

3 

3 

45 

8 

49 

8 

330 

264 

3-4 

6461 

56-6 

•475 

306 

5 

210 

36 

3 

38 

46 

7 

50 

7 

337 

269 

3-4 

6570 

57-5 

•500 

322 

6 

214 

36 

3 

47 

47 

6 

51 

6 

343 

274 

3-5 

6888 

58-6 

•525 

338 

8 

219 

36 

3 

54 

48 

7 

52 

7 

351 

280 

3-5 

7026 

59-7 

•550 

354 

9 

223 

36 

3 

63 

49 

6 

53 

6 

357 

285 

3-6 

7354 

60-8 

•575 

371 

0 

227 

36 

3 

7 

50 

5 

54 

5 

363 

290 

3-6 

7470 

61-7 

•600 

387 

1 

231  ;  36 

3 

78 

51 

4 

55 

4 

369 

295 

3-65 

7698 

62-7 

•625 

403 

8 

235  !  36 

3 

85 

52 

2 

56 

2 

375 

300  ;  3-7 

7916 

63-6 

•650 

419 

4 

238  36 

3 

93 

53 

0 

57 

0 

380 

304  3-75 

8136 

64-5 

•675 

435 

5 

242  36 

0 

53 

8 

57 

8 

386 

309 

3-8 

83 

61 

65-4  ' 

•700 

451 

6 

248  36 

06 

54 

9 

58 

9 

393 

314 

.. 

•725 

467 

8 

251  36 

14 

55 

7 

59 

7 

399 

319 

1 

•750 

484- 

0 

255  36 

2 

56 

5 

60 

5 

404 

323 

I 

•775 

500 

0 

258  36 

27 

57 

2 

61 

2 

409 

327  ;   • 

•800 

516- 

2 

263  36 

34 

58 

2 

62 

2 

416 

333 

•• 

•• 

•825 

532- 

3 

266  36 

4 

58 

8 

62 

8 

420 

336 

•• 

•850 

548' 

4 

270 

36 

47 

59 

7 

63 

7 

426 

341 

•• 

•875  1564  • 

6 

272 

36 

53 

60 

3 

64 

3 

43) 

345  •  V. 

•900  1580 

7 

276 

36 

59 

61 

0 

65 

0 

435 

348 

•925  596 

8 

278 

36 

6ii 

61 

5 

65 

5 

439 

351  ;  .. 

•950 

613- 

0 

283 

36 

72 

62 

5 

66 

5 

446 

357  !  .. 

•975 

629- 

1 

285 

36 

4-78 

63- 1 

67-1 

450 

360  '  .. 

1 

'.'.      1 

[•000 

645  1 

oogle 
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Table  No.  152. — Constbuotion  Data  and  Pbioes  of  Singlb 

Thicknesses  according  to  the  Eules  of 

Based  on :  Copper  at  £60  per  ton ;  Lead  at  £1  4f .  per  100  kilog. ; 


Area  of 
Ciondnctor  in 


Number  and  Size 

of  Wires  In 

Strand 


sq.  in.j    «1- 
'  nun. 


0-02516-13 
•050  32-26 
•075  48-39 

i 

-100  64-52 
•125  80-64 
•  150  96  •  77 
•200  129 
•250  161 


•300 
•350 
•400 


193 
226 
258 


•500,  323 


•600 
•700 
•750 
•800 
•900 
1^00 


I 


387 
452 
484 
516 
581 
045 


&^ 

Diam.of     §■§ 
Wires        S  g 

535 


inch    mm. 

067^1-71 
0581-47 
07lll-80 


Copper 


51 
74 

9-0 


M  a 


0822^0810^4 


091 


2^3211-6 


072,1 -83 12-8 
0832^11 14-8 

0932^35'l6-5 

I         i 

102!2-5818^1 

!        I 
109j2-7819^5 

i 
091 12^  32  20 -9 

1922-59'23-3 

I 
091 2  •32  25- 5 

099  2-51  27-6 

'         I 
1022^60  28-6 

I 
1062-68  29-5 

112  2 -85131 -4 

1183-0  '33-0 


144 

287 

431 

575 

718 

862 

1150 

1436 

1724 

2013 

2299 

2875 

3450 

4025 

4313 

4601 

5176 

5750 


Thickness    •§ 

of        \f 

!  Dielectric    J 

I 1! 


Paper 


il 


i.  I  inch   mm. 


184 

367 

552 

736 

919 

1103 

1472 

1838 

2207 

2.577 

2943 

3680 

4416 

5152 

5521 

5889 

6625 

7360 


082 
082 
082 
092 
092 

092 

1 
09  2 

I 
102 

102 

102 

102 

102 

112 

112 

112 

12  3 

123 

I 
133 


I  Mil 


91|   49 

11^4    65 

I     • 
130    76 

15-0  101 

162  111 

17^4  120 

19-4' 136 

55  21^6  168 

55  23^2  182 

I 
55  24-6  194 


I         I 


26-0|207 

28-4' 228 

I 

31-1  274 
33-2  294 
34-2  304 
35-6  343 

37-5  363 

I 
39-6  414 


20 

26 

30 

40 

44 

48 

54 

67 

73 

78 

83 

91 

110 

118 

122 

137 

145 

166 


Impreg- 
nating 
Compound 


I- 
!-l 

IS. 


39 

52 

61 

81 

89 

96 

109 

134 

146 

155 

166 

182 

219 

235 

243 

274 

290 

331 


16 
21 
24 
32 
36 
38 
44 
54 
58 
62 
66 
73 
88 
94 
97 
110 
116 
132 
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OoNDUOTOR,  Low  TENSION,  Papbr  Insulated,  Lead-oovbred  Cables. 

the  Cable  Makers*  AssooiatioD. 

Paper  and  Impregnating  Compound  at  £2  per  100  kilog. 


Thickness  ^ 
of  Lead   g 

Lead 

1 

^1 

J 

.  "rt 

1 

h 

f 

li 

11 

Total  Price  in 
Shillings 

inch 
0-06 

Diam.  ove: 
in  mi 

li 

ft 

If 

Total  Pr 

Materials  in 

per  ki 

Waste  of  » 

Per  km. 

Per  1000 
yards 

Per 
Statute 
Mile 

rS  121 

568 

136 

800 

856 

9 

27 

27 

419 

383 

674 

•06 

rS  14^6 

743 

178 

1147 

592 

15 

46 

46 

699 

639 

1125 

•07 

1^8  16-6 

952 

228 

1520 

834!  21 

1 

64 

64 

983 

899 

1582 

•07 

18  18^6 

1081 

259 

1838 

1067 j  27 

82 

123 

1299 

1188 

2090 

•07 

1-8  198 

1 

1157 

278 

2075 

1277  1  32 

98 

147 

1554 

1421 

2501 

•08 

205  21^5 

1425 

342 

2503 

1531 

38 

118 

177 

1864 

1705 

3000 

•08 

2^05  23-5 

1572 

377 

2967 

1947 

49 

150 

225 

2371 

2168 

3816 

•09 

2^3  |26-2 

19G4 

471 

3702 

2430 

61 

187 

327 

3005 

2748 

4836 

•09 

2-3  27-8 

2094 

503 

4146 

2841  71 

218 

382 

3512 

3212 

5651 

•09 

2-3  29^2 

1 

2211 

531 

4573 

3248  j  81 

250 

437 

4016 

3673 

6462 

•10 

2^55  311 

2600 

624 

5272 

3716  '  93 

1 

286 

501 

4596 

4203 

7396 

•10 

2-55  33^5 

2821 

677 

6106 

4521  113 

348 

609 

5591 

5113 

8997 

•11 

2-8  36-7 

3391 

814 

7334 

5428  136 

417 

834 

6815 

6232 

10970 

•11 

2-8  38^8 

3599 

864 

8153 

6228  156 

479 

958 

7821 

7152 

12590 

•11 

2-8  39-8 

3699 

888 

8559 

66-28  166 

510 

1020 

8324 

7612 

13400 

•12 

3-05  41-7 

4213 

1011 

9431 

7147  179 

550 

1100 

8976 

8208 

14450 

•12 

3^05  43-6 

4414 

1059 

10243 

7945  199 

611 

1222 

9977 

9123 

16060 

•12 

3-05  45^7 

4648 

1116 

11143 

8774  219 

1 

674 

1348 

11015 

10073 

17730 
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ELECTRIC  CABLES 


Table  No.  153. — Construotion  Data 
the  Cable  Makers*  Aseociation. 


AND  Prices  op  Concentric, 
Based  on :  Copper  at  £60  per 


Low  Tension, 
ton;  Lead  at 


Area  of  each 
CondDctor 


sq.  in.    sq.  mm. 


No.  and  IXam. 
of  Wires 


Con- 
ductor 


No.,   in.  'mm. 


05 


Cupper 


Thickness 
of  Paper  , 


Weight,!   Price, 
kilog.    shillings 
per  Ian.  <  per  km. ! 


in.    mm.  1 


025   16- 13/ 

inner 
outer 

7 
32 

050  32-26 

inner 
outer 

19 

35 

1 

075   48-39 [ 

inner 
outer 

19 
31 

100,  64-52/ 

1             I 

inner 
outer 

19 
31 

1             . 
125   80-64 

inner 
outer 

19 
29 

150;  96-77| 

inner 
outer 

37 

28 

200129      ^ 

inner 
outer 

37 
26 

250161      1 

inner 
outer 

37 
27 

300193-5 

1 

inner 
outer 

37 

26 

350  226 

inner 
outer 

37 
25 

400  258       < 

inner 
outer 

61 
25 

500  323        1 

inner 
outer 

61 
.24 

600387        ' 

inner 
outer 

91 
24 

700452 

inner 
outer 

91 
23 

750  484 

inner 
outer 

91 
23 

800  516      . 

i            ^ 

inner 
outer 

91 

23 

900581 

I 

inner 
outer 

91 
23 

00   645      i 

inner 

91 

OQ 

outer    23 


0671- 
0310' 

0581' 
0431- 

0711 
0561 

0822- 
064 1  • 

091 '2  • 
0741- 

0721- 

082  2- 

083  2- 
099  2- 

0932- 
1092' 

102  2- 
121  3- 

1092' 
1343- 

0912- 
J433' 

102  2" 
163,4 

0912 
1784' 

099  2- 
197  5 

1022  ■ 
2045' 

1062' 
2115 

112  2 
223  5' 

1183 
2365 


71     5-1 

8    10  7 

•47    7-4 
•08  13-6 

•80    9-0 
•41  15-8 

08  10-4 
•63  18-3 

32  11-6 
•88  20-0 

■83  12-8 

09  21-6 

•11  14-8 
•51  24-4 

•35  16-5 
•76  27- 1 

I  I 

•58  18-1 
•08  29-4 

I 
•78  19-5 
39  31-4 

32  20-9' 
63  38-3 

59  23-3 
14  36-7 

32  25-5 
53  40-2 


27-6 
43-2 


61)  28-6 
18  44-6, 

68  29-5, 
35  46-3 

85  31-4 
67  48-8 

0    33-0 
98  51-6 


144 
144 

287 
287 

431 
431 

575 
575 

718 
718 

862 
862 

1150 
1150 

1436 
1436 

1724 
1724 

2013 
2013 

2299 
2299 

2875 
2875 

3450 
3450 

4025 
4025 

4313 
4313 

4601 
4601 

5176 
5176 

5750 
5750 


184 
187 

367 
373 

552 
552 

736 
736 

919 
919 

1103 
1103 

1472 
1472 

1838 
1838 

2207 

2207 

2577 

2577 

2943 
2943 

i  3680 
!  3680 

4416 
4416 

5152 
5152 

5521 
5521 

5889 
5889 

6625 
6625 

7360 
7360 


082-0 

082-0 

082-0 
082-0 

082-0 

082-0 

092-3 
092-3 

092-3 
092-3 

09  2-3 

09  2-3 

092-3 
092-3 

102-55 
102-55 

102-55 
102-55 

102-55' 

102-55 

I 
102-55 
102-55 

102-55 

10  2-55 

112-8  I 
112-8  I 

112-8 
112-8 

112-8 
112-8 

123-05 

12  3-05 

123-05 
123-05 

13  3-3 
133-3 


^  a 

'  a 

il 

9-1 
14-7 

11-4 
17-6 

13-0 
19-8 

15 
22-9 

16-2 
24-6 

17-4 

26-2 

19-4 
29-0 

21-6 
32-2 

23-2 
34-5 

24-6 
36-5 

26-0 
38-4 

28-4 
41-8 

31-1 

45-8 

33-2 

48-8 


Paper 


34- 
50" 


35-6 
52-4 

37-5 
54-9 

39-6 
58-2 


^•^S, 


49 

88 

65 
108 

76 
123 

101 
164 

111 
177 

120 
190 

136 
212 

168 
261 

182 
282 

194 
299 

207 
316 

228 
346 

274 
416 

294 
445 

304 
459 

313 
520 

363 
546 

414 

626 


Hi' 


20 
35  I 

26  I 

43  1 

30  ; 
49  I 

40 
66 

44 
71 

48 
76 

54 

85 

67 
104 

73 
113 

78 
120 

83 
126 

91 
138 

110 
166 

118 

178 

122 
184 

137 

208 

145 
218 

166 
250 
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34D 


Paper  Insulated,  Lead-covebed  Cables.    Tliicknesses,  according  to  the  rules  of 
£1  48.  per  100  kilog. ;  Paper  and  Impregnating  Compound  at  £2  per  100  kilog. 


imp 

nat 

Comp 

reg- 
Ing 
►ound 

0 

Thickness,  ^  g 

of  Lead  1  >  a 

Lead 

Total   Total 
Weight  Price 

of     of 
Materiali  Material 

kilog.  shillings 
per  km.!  per  km. 

iJlU 

1 J  1  Price  in  shillings 

a  !r^  1      oer 

in.  mm. 

III 

0 

as 

II 

II 

• 

hi 

1000 

km.   yds. 

statute 
mile 

39 

70 

16 
28 

•071-8  18-3  1061 

255 

1 
1595   725  18 

*89 

*89'  9*21  842 

14*82 

52 
86 

21 
34 

•08  2 -0521 -7  1439 

345 

2124 

1209  1  30 

i49 

224  1*612  1474  2*594 

61 

98 

24 
39 

..1   ..!..!  .. 
•082-05  23-9  1599 

384 

2819 

1630  '4*0 

200 

300  2170  19*85  34*92 

81 
131 

32 
52 

..1 ..!..;  .. 

•09  2^3  [27-5  2070 

497 

!  .. 

3697  2159'  53 

265 

..  1  .. 

398  2875  2629,  4626 

89 
142 

36 
57 

•092-3  29-2  2211 

531 

i     1 
4166'  25771  65 

3i7 

554 

..  i  ..    .. 

3513  8213  5653 

96 
152 

38 
61 

•10  2 -5531 -8  2618 

628 

..    ..  1  .. 
4900  3057  i  76 

376 

658 

4*167  38*1 1|  6*706 

109 
170 

44 

68 

..  ..  1  ..  t  .. 
•102^55'34^1  2874 

690 

5801 

3*885  97 

478 

837 

5*2*97  4844 

8524 

134 
209 

54 

84 

•11 2-8  37-8  3500 

840 

7144 

4825 

1*20 

594 

1040 

65*79  60*1610588 

146 
226 

58 
90 

•Vl2'8  40-1  3729 

895 

8*013'  5643 

1*40 

..  1  ..  1  ..  1  ..  !  .. 

6941388  7865,  719212658 

155 
239 

62 
96 

•12  3 -05  42 -6  4307 

1034 

9*2*20  6544)163 

8051610  9122  8*3*4214680 

166 
253 

66 
101 

! 
•1*2  3 '65  44 -5  4518 

1084 

100*581  73*46 '1*8*3 

1  ..  1 
9041808102*411  936416480 

182 
277 

73 
111 

..|  ..  ,  ..   .. 
•133-3  48-4  5314 

1275 

j     t 
12*097  90*48 '  225 

liis  2226 126*12 11*533  20296 

219 
333 

88 
133 

•13  3 -3  52-4  5786 

1389 

13928  10718.' 268 

13i9  2638 14*943 13665  24050 

235 
356 

94 
142 

1    ! 
•*143*55;")5-9  6639 

1593 

..    ..  1  ..  1  ..  1  ..  1  ..  1  ..  1  .. 
16019  12429  310 11529  3058 17326 15843  27880 

243 
367 

97 
147 

..1  ..  ..  ;  ..  1  .. 

•143-55 57-3  6816 1  1636 

..    ..  I..l..,..|  

16815  13228  ,  330  1627  3254 18439 16860  29670 

274 
416 

110 
166 

1    1 
•153*8  'eO-O  7630 

1831 

18*3*85 

14230  ,  355  175035001983518140319-20 

290 
437 

116 
175 

•15  3-8 

62-5  7068 

1912 

19956 

..    1  ..  1  ..  1  ..!..'  ..      .. 

15816  395  ,1945  3890  22046  20160  35475 

331 
501 

132 
200 

•V53'8 

1 

65-8  84i6 

1 

2020 

217*88 

17488 

4*3*8 

2i51 4302  243*79  22290  39*230 

1    1    I    1 
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ELECTEIC  CABLES 


Table  No.  154. —  CJonstbuction  Data  and  Pbiobs  op  Tbiple  Oonoentbic,  Ijow 
THE  EuLES  OF  TEOs  Gable   Makbrs*  ASSOCIATION.       Ba$ed  on  :    Copper  at  £60 

at  £2 


Area  of  each 

No.  and  Wam.       k  ^ 
1       of  Wires          a| 

Con-   I                             1^-5 

f 

Thickn»(» 

m.  over 
r  in  mm. 

Copper 

OfPd] 

per 

Paper 

eq.  in. 

sq.  mm. 

dnctor  '                  !          1  ^  S 
1               No.  1  in.     mm.  |  i  § 

Weight, 
kilog. 

Price.  1 
BhiUings 

in.  nun. 

45$ 

W 

Price, 
shUlings 
per  km. 

1 

1         i 
7-0671-71 

fi^ 

per  km.! per  km.' 

i       ; 

! 

^^l 

0  025 

16-13  1 

inner 

5-1 

144 

\ 
184  i 

-082-0 

9-1 

49 

20 

middle  32  -0310-8    107 

144 

187  1 

•08  2 

0 

14 

7 

88 

35 

1 

•outer    32 

•0310-8  (16-3 

144 

187 

-082 

0 

20 

3 

126 

50 

•050 

32-26 

j  inner    19 

•0581-47    7-4 

287 

367 

-08^2 

0 

11 

4 

65 

26 

■ 

Imiddle  35 

-0431  08  13-6 

287 

373 

•082 

0 

17 

6 

108 

43 

outer  i  36 

•0421-07  19-7 

287 

373 

-08j2 

0 

23 

7 

150 

60 

•075 

48-4 

inner  i  19 

-0711^80'    9-0 

431 

552  ; 

-08  2 

0 

13 

0 

76 

30 

middle  31 

•0561^41  15-8 

431 

552  1 

-08,2 

0 

19 

8 

123 

49 

outer 

36 

-0521-31,  22^4 

1 

431 

556 

•08.2 

0 

26 

4 

168 

67 

•100  64^5    1 

inner 

19 

-082'2-08  10-4 

575 

736 

•09'2 

3 

15 

0 

101 

40 

^ 

middle  31 

-0641-63  18-3 

575 

736 

•09  2 

3 

22 

9 

164 

66 

1 

outer  j  36 

-0591-51  25-9 

575 

736 

•092 

8 

30 

5 

224 

90 

•125 

80-6    1 

inner    19 

-0912-32  11-6 

718 

919 

-O9I2 

3 

16 

2 

111 

44 

< 

middle'  29 

•0741-88  20-0 

718 

919 

-09  2 

3 

24 

6 

177 

71 

i 

outer  1  36 

•067,1-69  28-0 

718 

919 

•09  2 

3 

32 

•6 

241 

96 

•150 

96-8    1 

inner  1  37 

-0721-83  12-8 

^    862 

1103 

•092 

•3 

17 

4 

120 

48 

, 

middle,  28 

-0822-09  21-6 

862 

1103  , 

•092 

3 

26 

2 

190 

76 

outer    36 

•073,1-85  29-9 

862 

1103 

-09!2 

•3 

34 

5 

256 

102 

•200;  129 

1  inner   37 

•0832-11  14-8 

1150 

1472  1 

•09  2 

3 

19 

4 

136 

54 

middle  26 

-099  2-5r  24-4 

1150 

1472 

•09  2 

•3 

29 

0 

212 

85 

outer  1  36 

-084214  33-3 

1150 

1472 ; 

•092 

3 

37 

9 

283 

113 

•250,  161 

i  inner  i  37 

-0932-35' 16-5 

1436 

1838 

•10  2 

55 

21 

6 

168 

67 

middle  27 

-1092-76  27-1 

1436 

1838 

-102 

55 

32 

2 

261 

104 

'  outer   36 

1            1 

•094  2-39  37^0 

1436 

1838 

•10,2 

55 

42 

1 

348 

139 

•300 

193-5 

inner    37 

•102'2-58  18^1 

1724 

2207 

-102 

55 

23 

2 

182 

73 

middle  26 

•1213-08  29-4 

1724 

2207 

-10,2 

55 

34 

5 

282 

U3 

outer   36 

-103  2-62  39-7 

1724 

2207 

•10  2 

55 

44 

8 

372 

149 

•350 

226     1 

.  inner  I  37 

•1092-78  19-5 

2013 

2577 

-10*2 

55 

24 

6 

194 

78 

middle  25 

•1343-39  31-4 

2013 

2577 

-102 

55 

36 

5 

299 

120 

1             1 

^  outer    36  •1112-83  42-2 

2013 

2577 

•10  2 

55 

47 

3 

394 

158 

•400   258 

inner   61h0912-32  20^9 

2299 

2943 

•102 

55 

26 

0 

207 

83 

middle  25    1433-63  33*3 

2299 

2943 

•102 

55 

38 

4 

316 

126 

outer   36  -1193-02  44^4 

2299 

2943 

•102 

55 

49 

5 

414 

166 

•500 

323     j 

inner    61  -1922-59  23-3 

2875 

3680  1 

-102 

55 

28 

4 

228 

91 

middle  24  -163  4^14  36^7 

2875     3680  | 

•102 

55 

41 

8 

346 

138 

1 

outer    36 '-1333-38  48-6 

111' 

2875     3680 

1            1 

•102-55 

1 

53^7 

451 

180 
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Tenmon,  Pap^  Insulated,  Lead-covebed  Cables.    Thicknesses  accobding  to 
^r  l^iilo  *''  ^'  ^^  ^^^^*'    ^*^'  ^^^  Impregnating  Compound 


Impregoat' 

ing 
Compound 

ThlckDCSS 

of  Lead 

1 

Lead 

Total 
Price  of 

Total 
Weight 

Material 

kllog. 

per  km. 

1 

*2*9 

*4*6 

*6*4 

*82 

1*0*0 

1*1*5 

1*4*9 

1*8*4 

2*1*5 

2*4*8 

2*7*8 

3*4*1 

10*0 
1*20 
1*5*0 
200 
2*40 
2*9*0 
3*2*0 
36*5 
4*1*5 
4*6*0 
5*0*5 
6*00 

If' 

II 

Price  in  shillings 
per 

in. 

•08 

•09 

** 
•10 

,.! 

•10 

•11 
•Vi 

•1*2 
•13 
•13 
•14 
•14 
•1*5 

mm. 

Weight, 
kilog. 
1     per  km. 

Price, 
shilllDgs 
per  km. 

km. 

1000  'statute 
yards  1  mile 

39 

70 

101 

52 

86 

120 

61 

98 

134 

81 
131 
179 

89 
142 
193 

96 
152 
205 

109 
170 
226 

134 

209 

278 

146 
226 
298 

155 
239 
315 

166 
253 
331 

182 

277 
361 

16 

28 
40 

21 

34 

48 

24 

39 
54 

32 
52 
72 

36 
57 

77 

38 
61 
82 

44 

68 
90 

54 

84 

111 

58 

90 

119 

62 

96 

126 

66 
101 
132 

73 
111 
144 

2-*65 

2-55 

.. 

2-55 
2-80 
2-80 
305 

3-3 
3-55 
3-55 
3-8 

24-4 

28*-8 

3i*5 

35*6 

38*2 

46*1 

•»* 
44-0 

48-7 

5i-4 

54-4 

56-6 

6i*3 

1636     393 
2i36     5i3 
2637     633 
36il     723 
35401    850 
3729     895 
4462   1071 
5350   1284 
5670  j  1361 
6448   1548 
6728  leio 
7805  1 1873 

2*5*41 
35*78 
45*90 
56*16 
6647 
7*3*34 
90*48 
11*0*56 

12*348 

.. 

14*0*83 
15*3*12 
18*275 

1*1*40 
1*8*58 
2*5*56 
3*2*83 
3*988 
4*611 
5*941 
7*357 
8*5*84 
9*9*19 
11*1*18 
13*6*50 

1*00 
1*8*0 
22*5 
3*5*0 
4*2*0 
5*8*0 
64*0 
7*3*0 
8*30 
9*2*0 

loio 

1200 

1369   1252    2203 
2204   2016    8547 
2995   2739    48*20 
39i5   3580  1  6300 

4748,4342    7641 

1          1 

5596,  si  i7    9*0*05 
7050   6447  11*347 

8636  7897  13*900 

1 

10044  9i84  16*1*64 

11*54710*560185*80 

1          1 

::  1  ::  ;  :.* 

1291111810  20776 

;.*  1  !.*   .*.* 

157911444025410 
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Table  No.   156. — Oonstrcction  Data  and  Prices  op 

for  2200  Volts  working  with  earthed  outer.     Thicknesses 

Based  on :  Copper  at  £60  per  ton ;  Lead  at  £1  4«.  per  100  kilog. ; 


'  Area  of  Each 
Conductor 

Con- 
ductor 

Number  and 

Diameter  of 

Wires 

Biam. 
over 
Con- 
ductor 

in 
mm. 

copper         l^^ 

1 
1" 

Paper 

Sq.   I      Sq. 
inch  1     mm. 

1    ■ 

1 

1 

No. 

inch     mm. 

J 

1^ 

_ 

184  0 

187 

In. 

•12 

08 

mm 

J 

M 

ji 

•025   16- 1 

inner 
outer 

7 
32 

0-067,1-71 
•03l'0-08 

5^1 
12^8 

144 
144 

3-0511-2 

2-0516-9 

1 

86 
105 

34 
42 

•050 

32^26r 
I 

inner 
outer 

19 
36 

•058' 1-47 
•042  1  07 

7-4 
14-9 

287 
287 

367 
373 

123-0513-5 
082-0519-0 

110 
120 

44 

48 

•075 

48-4 

{ 

inner 
outer 

19 
36 

•071,1-80 
•052|1-31 

9-0 
17-7 

431 
431 

552, 
560 

12305 15-1 

082-0521-8 

1         1 

127 
140 

51 
56 

•100   64-5 

• 

inner 
outer 

19 
36 

-082  2-08 
•060  1-52 

10-4 
20-0 

5751    736 

575     736 

13,3-3   17  0 
092-3   24-6 

156 
177 

62 
71 

-125   80-6 

\ 

inner 
outer 

19 
35 

-091,  2-32 
•068' 1-72 

11-6 
21-6 

718     919 
718     919 

133-3  118-2 
092^3   26^2 

170 
190 

68 
76 

•150   96-8 

i 

1 

inner 
outer 

37 

33 

•072  1-83 
•076  1-94 

12-8 
23-3 

862   1103 
862 1 1103 

133^3   19-4 
092-3   27-9 

184 

204 

74 

82 

•200 

129 

/ 

inner 
outer 

37 
31 

•083  2-11 
•091' 2^31 

14-8 
26-0 

1150   1472 
1150   1472 

133-3   21-4 

092-3  30-6 

1         1 

206 
225 

82 
90 

•250 

161 

; 

inner 
outer 

37 

30 

•093  2-35 
•103  2^62 

16-5 

28-8 

1436 ;  1838 
1436   1838 

1        ! 

143-5523-6 
102-55  33-9 

1         1 

246 
276 

98 
110 
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CONOENTBIO,   PaFBB  INSULATED,  LeAD-GOVERED  GaBLE, 

according  to  the  Rules  of  the  Cable  Makers'  Association. 
Paper  and  Impregnating  Compound  at  £2  per  100  kilog. 


'I- 


3i 


69'  28 


31 


Lend 


'» 


1.6     sl    I 

I 


Totol 


Tatul 


SI 


Pdoe  in 
Bkmingp  tier 


Prti^of   Bi  ill    gel        I 


?:^il 


■08  2-03  21-0 


38  ^09.2*3   23^ti 


1^88  ,  333 


102 ,  41 
112 ,  4G 


09;2^3 


1750 
26*4, 1979 


125    ftO 

142'  57    'I0'2'55  29*7i2473 


13B|   51: 
152 '  61 


li7 

1G3 

165 
ISO 


10  2*  55  HI -a  2618 


11  2'g  33^5  3073 


■112*8 


Iffr,  79 


36*2  3342 


420 
475 
594 
628 
738 

m 


2020 
2838 
S322 
4223 
4702 
5495 


L 


221  88  ;'123*05  40'0;4024  96S,  7S36 

I    '      :    '    I    I 


842 
1325 
1780 
2B0« 
2725 
3224 
4056 
5017 


140 
170 


etAtat* 


140  1143 


1045 


1839 


255  17S3 


1681 


200 '  300 


81 
101 
125 


230 
260 


23252126 


345 
455 


290  I  508 


350 
400 


3741 
26S8  4723 
^5083268,  ^ 
41038752  6602 


608  5115 


im  ,6242 


46771  8230 
5708'lf>(J46 
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Table  No.  157.— Con8tbuotion  Data  and  Pbiobs  of  Concentric, 

Working  with 

Thioknesses  aocording  to  the  Eale» 
Based  on :  Copper  at  £60  per  ton ;  Lead  at  £1  4«.  per  100  kilog. ; 


Are&offacb 
CtmdHCtor 

1 
ductor 

:Number  nod 
Diameter  of 

1 

1 

Offpper 

of 
PafiCT 

1 

B>per 

S 

N*. 

i 

n 

M 

'1 

i 

in. 

mm. 

3-8 
IB 

.1 

I 

12-7 
18^9 

J 

n 

117 
132 

1 

s 

47 
53 

0^025 

16-m 

inner 
outer 

7 

B2 

1 

d-m?  1-71      5-1 
•031  tl-&r  H-a 

144 

144 

184 
187 

0-15 
■00 

-050 

32^2Gf 

iimer 
outw 

10 
54 

■05g!l-47 

•U34;i>'87 

1 

7-4 
16-7 

2S7 
2S7 

367 
:^73 

'153^8 
■09.2-3 

15-0  147 
21-3  151 

59 
60 

•075 

48-4  / 
I 

inner 
outer 

19 
46 

•071 
•046 

1^80 
1^16 

9^0 
18-9 

431 
431 

552 
556 

•153-8 
•092-3 

16-6 
23-5 

168 
169 

67 
68 

•100 

64^5  / 

inner 
outer 

19 
43 

•082 
•054 

2-08 
1-38 

10^4 
213 

575 
575 

736 
742 

•164^05 
•102^55 

18-5 
26-4 

202 
210 

81 
84 

•125 

SO'6  f 

inner 
outer 

19 
39 

•091 
•064 

2^32 
1^62 

11^6 
22^9 

718 
718 

919 
919 

•16 
-10 

4-05 
2-55 

19-7 
28-0 

219 
224 

88 
90 

•150 

96-8  f 

inner 
outer 

37 
38 

•072  1^83 

•071il^80 

1 

12-8 
24-5 

862 
862 

1103 
1103 

•16 
•11 

4-05  20-9' 236 
2-8   30-1  264 

94 
106 

•200 

129    / 

I 

inner 
outer 

37 
34 

•083  211 
•087  2-20 

14-8 
27^3 

1150 
1150 

1472 
1472 

•164-0522-9  264 
-112-8   32-9  291 

106 
116 

•250 

161     ( 

inner 
outer 

37 
33 

•093  235   165 
•098  2-49' 30-1 

1 

1436 
1436 

1838 
1838 

-174-3  125-1  309 
•112-8   35-7  319 

124 

128 

i 
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Papbb  Insulatkd,  Lbad-covebed  Gables  fob  3300  Volts, 
Eab^hed  Outeb. 

of  the  Gable  Makers*  Assooiation. 

Paper  and  Impregnating  Gompoimd  at  £2  per  100  kilog. 


'3!f    Thickness 
Com^SKl    ofLead 


J 

a 


94 
106 

118 
121 

134 
135 

162 
168 

175 
179 

189 
211 

211 
233 

247 
255 


M    in.   iif»F>T 


09 


2-3 


10 


2-55 


Sa 


23-5 


26-4 


2 -55,28 -6 


Lead 


i  it 


of  Mate-of  Mftte- 


^t 


1742 


f 


418 


2172  I  521 


2-55 


2372 


70 

72  t'll 

76  '  .. 
84  11 


2-8 
2-8 


31-5 


33-6 
35-7 


84  ..   .•   • 
93  ;-123-05390 


2637 


569 
633 


Total 
Weight 


Total 
Price 


rial, 

Wlog. 

per  km. 


2479 
3283 
3840 
4529 


99  ..  '  .. 
102  -133 -3 


42-3 


3082 
3291 
39i4 


740  5315 


790 
939 


4597  1103 


5915 
72i3 
8599 


rial, 

sblUlngs 

per  km. 


1475 
1920 
2408 
2898 
3356 


i  ;    Price,  shiUlQgs 


i  km. 


170 
200 
234 
266 


170 
300 
351 
399 


2012 


1333 


1000  Statute 


yds. 


1219 
1840 


25532335 
31332865 


296,  518  37843460 

I 


328 


4282  107 


574 


.L 


mile 


2145 
3237 
4108 
5042 


6987 


5232 


131 


4342  3971 
388,679  54564989,'  8780 
450 


788 '6601 '6036 10623 
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Table  No.  158. — Gonstbuotioii  Data  and  Pbiobs  of  Conoentbio, 

WOBKINQ  WITH 

Thickneesee  according  to  the  Bules 
Bated  on :  Copper  at  £60  per  ton ;  Lead  at  £1  4«.  per  100  kilog. ; 


Area  of  each 
Conductor 


iq. 
in. 


0-025 


Bq. 


16- 13 
050  32 -261 
07548-4  ( 


•10064-5 
•12580-6 
•15096-8 


•200 
•250 


Con- 
ductor 


inner 
outer 

inner 
outer 

inner 
outer 


■'{ 

129    /  i 

V 

k 


inner 
outer 


inner 
outer 


inner 
outer 


inner 
outer 


161 


inner 
outer 


Number  and 

Diameter  of 

Wires 


No. 


7 
32 

19 
64 

19 
68 

19 
61 

19 

55 

I 

37! 

51! 

37 
45 

37  I 
43 


In. 


iDiam. 
oTer 
Con- 

dnctCHT 
in 


Copper 


Thickness 
of  Paper 


0-0671 1-71 
•031,0-80 

•058  1-47 
•031  0-80 


•0711-80     9-0 
•037  0^95   22-6 


^  'I 


5^1 
18^4 

7^4 
20^7 


•082  2^08 
-046  1-16 

I 
-091  2-32 
-054  1-37 


10^4 
24^9 

11-6 

26-5 


•072  1 
-061  1" 


88   12-8 
55   28^1| 


•083  211 
•075  1^91 

•093  2-35 
•086  2^19 


14-8! 
30-8^ 

16-5  I 
33-6 


144 
144 

287 
287 

431 
431 

575 
575 

I 

7181 

718 

862 
862 

1150 
1150 

14361 
1436 


184 
187 

367 
373 

552 
560 

736 
742 

919 
926 

1103 
1103 

1472! 

1472! 

18381 
1838' 


in.  I  mm. 


S5 


Paper 


235-85 
102-55 

23:5-85 
102-55 

I 
235-85 
102-55 

I 
246^1 
112^8 

I 

24,6-1 
112^8 


16^8  221 
23^5  185 


19^1  268   107 

25-8  205  I    82 

20^7|300   120 
27^7!  222,    89 


22^6  348 
30^5,268 

23-8  373 
82^1  284 


139 
107 

149 
114 


246^1     250  398   159 
12  3  •05' 34^2  328   131 


246^1     27^0  441 
123-05  36-9  357 


25  6-35 
123-05 


176  I 
1481 


29^2  502,201  | 
39^7  386   154  1 
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Pafeb  Insulated,  Lead-cotbbkd  Gable  fob  6600  Volts, 
Eabthed  Outeb. 

of  the  Gable  Makers*  Association. 

Paper  and  Impregnating  Oomponnd  at  £2  per  100  kilog. 


Impreg- 
nating 
I  Compound 


177  71 
UB  50 

2U  §6 

lU  G6 

240  96 

178  71 , 

I 

278  111 

215  SG 

298  119 

227  91 

I 

318  1*27 

'  262  105 

I  353  141 

2SG  lU 


Thick- 
nessof 
Lead 


in.   mm. 


Lead 


i^ 


K\^ 


Totaj      Total  J  I       f     ,  |S 

^'  Mat*'-     S 'S  '  -=  5      °-» 

Mate.    XT    ^t  *t  ^£ 


Price,  sbillings 
per 


5|  II'  tSi^  -bfifi  i 


3fe         Sj  per  km. 


S        ^ 


1"^      tm  ^"(^  Statute 
^-=      *"■     jd.      mile 


j_^l 


I  I 


\ 


■ID  2 -5a; 


112^8 


28-6 


31  4 


2372  I  560   S391 

i     I 


2860    6S6 


4285 


12'a^  05.33^  a' 3350'  804   5152 


■12S-053e'6;3658 


1838 

I 


878 


3a^7  4171 1001 


183-3   40^ a  4421  I06I 


133-3  '43-5  4736  1137 


5917 


67S9 


1232  31  210  210 

,.  I  ..  I  ..  '  .. 

1767  44  242  363 

•'         I    I 


3292  I  57  278  I  417 


16831539  2708 
24162209  SftSd 
2784 


3044 


2799  70  310,465  3644 


I 


3319  83  345  605,4352 


I 


7451  i  3789  95  380  665  49294507  7933 


I  ..   I 


3332 


5SG4 


3980  70D4 


^73  j  4655  |116  ,  428  ^  749  5948  5439 


402  161 
309  124 


■14  3- 5546*8  5485 '1317  9956  '  5GS3  141  515  902  71916576 


I 


9571 
11574 
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Table  No.  159. — Constbuction  Data  and  Prices  op  Conoentbio, 

wobkino  with 

Thicknesses  according  to  the  Bales 
Based  on  :  Copper  at  £60  per  ton ;  Lead  at  £1  48.  per  100  kilog. ; 


Area  of  each 
Conductor 


sq.    t     8q. 
in.    I    mm. 


I     No.  and  Diam. 
of  Wires 


Con- 
ductor 


0- 0251 6  13 


I 


•13|l 


•05032-26 


•26(; 


•07548-4 

•10064-5 

•  12580 -6 

! 
•15096-8 

•200, 129 

i 
-250  161 


inner 
outer 

inner 
outer 

inner 


No.  I    in.    I 


7  0 
32  I 

19  I 
64 

19 


outer    70 


inner    19  | 
outer  j  70  i 

I  inner  1 19  \ 
outer    70 

I 

inner  37  \ 
outer  ,  70 

I  ' 
inner  37  ] 
outer  I  65 


inner 
outer 


37 
60! 


067,1 
031|0 

I 
058  1 

031' 0 

I 

071  1 
037  0 

08212 
043  1 

091  2 
048  1 


072 

052; 


083  2 
063  1 


093  2-35 
073  1-85 


Diam. 

over 

Con- 

ductor, 

mm. 

5-1 

24-5 

7-4 

26-8 

9-0 

28-7 

10-4 

30-8 

11-6 

32-3 

12-8 

33-7 

14-8 

36-2 

16-5 

39-0 

Copper 


§21 


144 
144 

287 
287 

431 
431 

575 
575 


ill 


184 

187 

367 
373 

552 
560 

736 

747 


718  919 

718  928 


862 
862 

1150 
1150 

1436 
1436 


1103 
1114 

1472 
1472 

1838 
1838 


Thickness 

of 

Paper 


in.  mm. 


0-35  8^ 
•23  5^ 

•35  8^ 
-23  5- 

-35  8 
-23  5 

-36  9 
-24  6 

-36  9 
-24  6 

i 
•36  9 
•24  6 

-36  9 
-24;  6 


•37  9 
•25  6 


•9  22^ 
•8  36- 

•9  25- 

-8  38- 

-9  26- 
-8  40- 

-l'28- 
-1  43- 

•1|29- 
-144- 

•1  31- 

•i:45- 

•1  33- 

-1  48- 

1 

•4  35- 
•4  51- 

Paper 

I   

§  iS^'P 

i  ^'^ 

9,  431  172 
i;  607 '  243 

I    ' 

2  501  200 
4  653  261 

8  551  220 

3  692  277 

i    1 
6  613  245 
0  778  311 

8  651  260 
5,809  324 

0  689  276 

9  839  336 

0  752  301 

4  892  357 

3  842  337 
81004  402 
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Paper  Insulated,  Lead-cotered  Cable  for  11,000  Volts, 
Earthed  Outer. 

of  the  Cable  Makers'  Association. 

Paper  and  Impregnating  Compound  at  £2  per  100  kilog. 


Impreg- 
nating 
Compound 


A 

s 


845 

486 

401 
522 

441 
554 

490 
622 

521 
647 


BB 


138 
194 

160 
209 

176 
222 

196 
249 

208 
259 


551  [  220 
671 1  268 


602 
714 

674 
803 


241 

286 

270 
321 


Thickness 

of 

Lead 


11 
I 


123-05  42-2 


133-3 


Lead 


4265 


45-0  4917 


133-3  46-9  5140 


143-5550-1  5905 


143-55 


153-8 

i 

I 


51-6  6093 


53-5  6746 


Total 


Total 


11 


Weight    Price 
of  Mate-  of  Mate- 
rial,   I     rial, 
kilog.  'shiUings 


1024 


1180 


1234 


1417 


1463 


0? 


per  km. 


6422 


7568 


8240 


9558 


10157 


1619  11220 


164-0556-5  7590  1822  12850 


174-3  60-4  8617  2068  14812 

I     ,    I 


per  km. 


2142 


2750 


3241 
3901 


4361 


•S 


54 


69 


109 


4936  123 


Price  in  shillings 
per 


260 


298 


325 
375 


410 


450 


km. 


1000 
yards 


260  27162484 


497  36143305 


488 


563 


718 


41353781 


49374515 


55985119 


788  6297 


5951  149  I  525  I  920 


Statute 
mile 


4371 


5816 


6654 
7944 


9008 


575810135 


75456900 


7074  177  '600  J  050,8901 8140 


12143 
14325 


Digitized  by  CjOOQ iC 


360 


ELECTRIC  CABLES 


Table  No.  165. — Compabison  op  Pbioes  op  Single  Conduotob,  LEAD-ooyEBE]> 

AND  Steel  Tape  Abmottbed  Cable  Insulated  with  tabious  Matebials. 

(Prices  giyen  in  shillingB.) 


For  600  Volts 

For  1000  Volts 

For  3000  Volts 

Area  of 
Con- 
ductor, 
Bq.mm. 

Paper 

1*5  mm. 

thick 

Jute 

2*0  mm. 

thick 

Jute 
0*6  mm., 

plus 

Paper 
l*Omm. 

thick 

Paper 

2*0  mm. 

thick 

Jute 

2 '6  mm. 

thick 

Jute 
0*5  mm.. 

Paper 
1*5  mm. 

thick 

Paper 

2*6  mm. 

thick 

Jute 

3*0  mm. 

thick 

Jute 
0*5mm.» 

Paper 
2*0  mm. 

thick 

10 

581 

616 

572 

646 

725 

627 

780 

785 

752 

16 

750 

783 

740 

770 

867 

746 

932 

943 

898 

25 

881 

918 

869 

963 

1043 

939 

1115 

1113 

1082 

35 

1046 

1146 

1031 

1199 

1245 

1171 

1323 

1325 

1284 

50 

1366 

1405 

1347 

1463 

1502 

1430 

1588 

1588 

1542 

70 

1744 

1808 

1723 

1883 

1923 

1846 

2026 

2018 

1974 

95 

2157 

2169 

2128 

2250 

2313 

2209 

2424 

2425 

2367 

120 

2527 

2572 

2497 

2665 

2722 

2620 

2843 

2820 

2778 

150 

3012 

3047 

2979 

3150 

3200 

3098 

3329 

3304 

3260 

185 

3589 

3637 

3553 

3755 

3810 

3699 

3956 

3900 

3881 

210 

4003 

4014 

3964 

4139 

4197 

4080 

4348 

4285 

4266 

240 

4436 

4481 

4394 

4618 

4633 

4555 

4796 

4748 

4710 

280 

5028 

5058 

4983 

5205 

5220 

5139 

5393 

5373 

5303 

310 

5494 

5470 

5443 

5646 

5696 

5578 

5888 

5824 

5796 

355 

6105 

6199 

6053 

6367 

6372 

6292 

6566 

6498 

6465 

400 

6824 

6838 

6771 

7020 

7037 

6943 

7244 

7169 

7139 

500 

8242 

8301 

8185 

8509 

8519 

8422 

8753 

8633 

8635 

625 

10187 

10182 

10123 

10431 

10389 

10337 

10659 

10570 

10531 

725 

11686 

11672 

11618 

11948 

11930 

11846 

12230 

12056 

12092 

800 

12750 

12750 

12677 

13046 

12999 

12940 

13317 

13159 

13173 

1000 

15575 

15607 

15493 

15952 

15829 

15834 

16192 

15967 

16032 
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Table  No.  166.— -Constructional  Data  for  Two-Cobe,  Paper  and  Jute 
Insulated,  Leadkjased  and  Armoured  Cable  fob  600  Volts  Working 
Pressure. 


n-        Conductor     over     over 
dnctoV    S*"^^'    '  ^-    P«per, 
gq. 
mm. 


Dlmen-  ,  Dia.     I>ia.    Weight 

UM.  1  uYoi     felons  of  I  over    over        of 

V^^  thick- '  *^**-   •^"*«      Steel       Steel  ,  Jut«    Cable. 

J«»«»    iie88.,^j;SJ   f*^*'   Tapes,  Tape, '  frv-    wiog. 
"^^-    mm.     ^^*^'  ^'^K-  I     mm.       mm.     i^K.  per  km. 

.  mm.  I  mm.  '  ***'"  ■ 


Lead  case      ^^ 

'         '  over 
I  Dia.    Jute 


mm. ' 


95 
120 
150 
185  |l9x3 
210  19x3 
240  19x4 
280  S7X3 
310   37x3 


65,19 

8  21 
95  24 
05127 
15130 

3  i34 

4  38 

5  l41 
65,45 
■75 '48 
85151 

9  ,54 
0  |57 
0    |59 


523-525X0' 
825-8'25x0' 
728-7,33x0' 
■531-5I33X0' 
734-733X0' 
438-443x1' 
242-243X1' 
445-4'43xl' 
1491|55xl' 
■752-7|55xl' 
•355-355x1' 
•058-0|55xl' 
•461-455x1' 
•863-855x1' 


9  27' 
9  29' 
9  32 
9  35' 
9  38' 
0  42 
0,46 
0  49 


53 

57-1 

59-7 

62-4 

65-8 

68-2 


42 

46 

50-2 

53-4 

57-5 

61-1' 

63-7 

66-4 

'69-8 

72-2 


2980 

3550 

4310 

5070 

6020 

7400 

8760 

10010 

11730 

13350 

14590 

15900 

17610 

18750 


Insulation  |  J'^  "'""•  ^J  ?^P^'  °°  f^P^  ^^'^• 

\  1  0  mm.  of  Jute  over  laid  up  cores. 

Table  No.  167. — Constructional  Data  for  T-wo-Corb,  Paper  and  Jute 
Insulated,  Lead-cased  and  Armoured  Cable  for  1000  Volts  Working 
Pressure. 


Area 


Dia. 


J^"'^  Dia.  Dimen-     DU.     Dia.  j  Weight 

"•     irondiictor     ovtr       1    i tm        V^^  sions  of  1    over   I  ^^^"^         of 

^°-      Kd     Icton^     ^''«'*'    ^^   1?^^'  thick- '^**-    J"^«      Steel    I  Steel    Jute  |  Cable, 

^^<^0'r    ^^'    IdSSr,  '^'^P^^'     «P    IJ'^^'    Se^    ^:^   fry.  Tapes,     Tapes,  frv-    kiiog! 
sq.    I      ""•      i^J^^*^*  mm.    cores,  imm.    njm     lead    tag,       —        —      '"- 


«;.  I  Conductor,  over      ';!^«; 


Dia. 

over  I  Dia. 

laid   ,  over 


sq. 

mm.  I 


I  mm.  mm. 


mm.       mm.     "^S*  per  km 


mm. 


10 
16 
25 
35 
50 


7x1 
7x1 
7x2 
19x1 
19x1 
70  19x2 
95  |19x2 
120  19x2 
150  19x3 
185  ,19x3 
210  19x3 
240  19x4 
280  37x3 
310   37x3 


•35! 
■71 
13 
■53 

•83  . 
17110 
53  12 
83  14 
17  15 
52  17 
75  18 
01  20 
1  21 
27  22 


1  8' 

1  9 

1  10 
7  11' 

2  13' 
9  14 


9 '29 
7  33 
2  36 
9  39 
6143 
8 '45 
1  24-1  48 
7  25-7 1  51 
9  26-9 1  53 


•8  22 


2  18' 
2|20' 
8  22- 
4,25" 
4  28' 
8  .31- 
4  35" 
4'38- 
8  41' 
2,45" 
6  47- 
2'50" 
4l53- 
8'55' 


2, 1-8    ,21' 

2  1-9  24' 
8' 2-05 '26 
4l2-l  129 
412-25132 
8  2-35  36 
5  40 
55 '43 
7  |47 
8 


12 
4  2 

8 

2j 

i. 

1 


825-825x0' 
0,28-033x0' 
930-933x0' 
6  33-633x0' 
936-943x1 
540-543x1 

4  44-443x1 

5  47  •  5  55  X 1 ' 
251-255x1' 
8  54-855x1' 
4  57-455x1' 
2  60-255x1' 
463-455x1' 
865-855X1' 


9  29" 
9,31' 
9  34' 
9  37' 
0  40' 
0  44- 

0  48- 
151' 

1  55' 
1  59' 
1  61- 
1  64' 
1  67- 
1  70' 


4  33-4' 
6  35-61 

5  38-5, 
2  41-2 
9  44-91 
5  48-5 

4  52-41 

5  55-5| 

6  59-6 
2  63-21 
8  65-81 
6  68-6, 
8  71-8' 
2  74-21 


3240 

3760 

4500 

5180 

6330 

7860 

8810 

10130 

11640 

13200 

14380 

15730 

17210 

18480 


T«oi,i«f-««  /  2-0  mm.  of  Paper  on  each  core, 
insulation  |  ^ .^  ^^  ^^  j^^^  ^^^^  j^.^  ^^  ^^^^^ 


.oogle 
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Tablb  No.  168. — Constructional  Data  pob  Two-Cobb,  Paper  and  Jute 
Insulated,  Lead  Cased  and  Armoured  Cable  por  2000  volts  Wobkinq 
Pressure. 


I 


Area 

®f    I  Conductor 
Con-  I    Strand, 
ductor,       n,m 
sq.    j 
mm. 


Diam. 
over 
(.'on- 

ductor, 
mm. 


10     7x1 

16  '  7x1 

25     7x2 

35   19x1 

50   19x1 

70   19x2 

95   19x2 

120   19x2 

150   19x3 

185   19x3 

210   19x3 

240   19x4 

280   37x3 

310   37x3 


'35 
•71 
•13 
•53 
•83 
•17 
•53 
•83 
17 
52 
75 
01 
1 
271  22-9 


41 

51 

6-4 

7-7 

9-2 

10-9 

12-7 

14-2 

15-9 

17-6 

18-8 

201 

21-7 


Diam. 

over 
Paper, 

mm. 


.8-6 
9-6 

10-9 

12-2 

13 

15 

17 

18 

20 


Diam. 
over 
Laid 

^P 
Cores, 

mm. 


22-1 ; 

23-31 

24-6| 
26-2' 
27-4 


Lead  Case 


Dia.  ' 

over  I 

Jute,  Thick- 
mm.    ness. 


4  26 


Dia. 
over 
Lead. 


Jute 
Serv- 
ing. ; 
mm.  I 


15  30 
25  33 


8  2-75  48 


2-85 

2-95 

30 

3-0 

30 


Dia. 


**     Dimen- 
'f*    sions  of 
^'^       Steel 
Tapes, 
mm. 


I  Diam.    J^*- 
I  over 


Weight 

of 
Cable, 


26-925x0 
29-133x0 
31-933x0 
34-733x0 
87-943x1 
41-643x1 
45-443x1 
48-655x1" 
52-355x1 
55-955X1' 
58-555x1' 
61-255x1 
64-455x1 
66-855x1 


over  I  ?^f       - 
Steel    i^^    Cable, 
Tapes,  7"^-    kUog. 
mm.     *^'  per  km. 
mm.  I 


9  30-5 
9  32-7 
9  35-5 
9  38-3 
0,41-9 
0,45-6 

0  49-4 

1  53-0 
1  56-7 
1160-3 
1162-9 
l|65-6 
1  68-8 
1  71-2 


34-5 
,36-7, 
139 -5 
42-3 
45-9 
49-6 
53-4 
57-0 
60-7 
64-3 
66-9: 
69-6 
72-8,1 
75-2 


I 


3440 

3990 

4700 

5420 

6520 

7740 

9050 

10450 

11980 

13570 

14760 

16010 

17500 

18620 


Insulation ; 


(2-25  mm.  of  Paper  on  each  core. 
\1  -  0  mm.  of  Jute  over  laid  up  cores. 


Table  No.  169.— Constructional  Data  for  Two-Core,  Paper  and  Jute 
Insulated,  Lead  Cased  and  Armoured  Cable  for  3000  volts  Working 
Pressure. 


^"^^  !  Diam. '  ^. 

,of    ICo«ductor,  over     l*^*"^- 

^^0°-  I    Strand,       Con-     o^®'^ 

ductor,       nmi.       ductor.  P*P«>'' 

sq.  nim.     ™™- 

mm.  I 


10 
16 
25 


7X1 

7x1 

7x2 

35    19x1 

50    19x1 

70    19x2 

95   19x2 

120   19x2 

150   19x3 

185    19x3 

210   19x3 

240   19x4 

280   37x3 

310   37x3 


35 
71 
13 

•53 

-83 
17  10 
53  12 
83  14 
17  15 
52  17 
75  18 
01  20 
1  21 
27  22 


Diam. 
over  ,  Dia. 
Laid  ,  over 
up      Jute, 


Lead  Case     dij,. 


L.  ! 


Dimen- 


Thick- 


—  I  over    Bionsof 
Dia. 'Jute      Steel 


Ser>'- 


Tapes. 


Cores,  mm.    ness,    j^^    ing.       ^' 
mm.  mm.  >  ynm    mm. 


r 


18-2  20 
20-2  22 
22-8  24 


9  20" 

6  22' 

8  23- 
1  25 

7  26 

9  27' 


27 

30 

33 

37 

40 

8  43 

45-2  47 

47-6  49 

50-2  52 

53-4  55 

55-8  57 


9 1  41 

6     " 

8 

1 

7 

9 


2  1-9 
2l20 
8  2-1 
4  2-2 
4  2-3 
812-4 
41  2-55 
4  2-65 
8.2-75 
2  2-9 
6  3-0 
2  30 
4  3-0 
8  3-0 


24-028' 
26-2'30 
29-033 
31-835 
35-039 
38-642 
42-646 
45-749 
49-353 
53-057' 
55-659 
58-262' 
61-4  65 
63-867 


033x0 

233x0 

033x0 

833x0 

043x1 

643x1' 

543x1' 

755x1' 

355x1 

055x1 

655x1 

2  55x1 

455x1 

8  55x1 


Diam.    ^^    Weight 
over     over        ^f 
Steel    i^^    Cable, 

Tapes,  Serv-    ^ilog. 
mm.      ^8'  per  km. 
mm. 


31-6 

33-8 

36-6 

91  39-4 

0  43-0 

0  46-6 

50-5 

541 

1(57-7 


61-4 
64-0 
66-6 
69-8 
72-2 


35-6 
37-8 
40-6 
43-4 
47-0 
50-6 
54-5 
58-1 
61-7 
65-4 
68-0 
70-6 
73-8 
76-2 


Insulation 


•  ll-O 


5  mm. 


mm, 


of  Paper  on  eacli  core, 
of  Jute  over  laid  up  cores. 

uigiiized  by  CjOOQ iC 
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Table  No.  170. — Constbuctional  Data  fob  Thbbe-Cobb,  Papeb  and  Jutb 
Insulated,  Lead  Cased  and  Abmoubed  Cable  fob  600  tolts  Wobking 
Pbessubb. 


Area 

of 
Con- 
ductor, 
sq. 
mm. 


10 

16 

25 

35 

50 

70 

95 

120 

150 

185 

210 

240 

280 

310 


;  ^.   I     Diam 

n    A  ^     l^*^-  DiAm  '  over 
Conductor    over  i^^^*  i  La|(j 


Dla. 


Lead  Case     DU.  I 


>>nductor    over  jI^J*™*  I  1''Tj     i^*»*  '  ru-      r..^^    slona  of 

Strand,    '  Con-  I  over  I  ^^    over  Thick-  J^J*   ^"v.     Steel 
mm.       doctor,  ^^^  coiSs,  ;'"^»   nea.s   Uad.  ing,  |    Tape, 
mm.     ^^-  ,  mm.  1°*™!  °»°»-    mm.  mm.-     «>"»• 


7X1 
7x1 
7x2 
19x1 
19x1 
19x2 
19x2 
19x2 
19x3 
19x8 
19x8 
19x4 
37x3 
37x3 


35 
■71' 
13 
53 
83 


17  10 
53  12 
83  14' 
17  15 
52  17 
75  18- 
01  20' 
1  21' 
27,22' 


9   13 
7   15 


6  20 

8  21 
1   23 

7  24 

9  1 25 


2  26 
•9  30 
•7  34 
•2  37 
9  40 
6  44 
8,47 
1   49 


3  16 

4  18 

2  21 
0  24 

3  27 
0  31 

0  35 

1  38 
7  42 

4  45 
0,48 

7  51 

2  54 

8  57- 


8  1-7  20 

9  1- 


85  22 

0  25 

1  28 

2  32 
35  36 

5  40 

6  43 

7  47 
9  2-85  51 
5  2-95  54 
2  3-0  57 
7  80  60 
3;  3-0  ,63 


7,2- 
5  2- 
8  2 
5  2 

5  2 

6  2 
2  2 


I 


I 


•224-225x0 
626-625x0 
729-733x0 
732-733x0 
236-243x1 
740-743x1 
544-548x1 
847-8.55x1 
651-655x1 
655-655x1 
458-455x1 
2  61-2.55x1 
764-755x1 
367-355x1 


'  DiA. 

Diam.ji^eJw**?'^*' 
over     jntf  \      of 
Stfel    5e-v-   Cable. 
Tape.  74    kll^ 
mm-  Imm.  IP*'^*^- 


9  27-8  31-8 
9  30-2  34-21 
9  88-3  37-3 


9  36-3 
040-2 
0  44-7 

048-5 


40-8 
44-2 
48-7 
52-5, 


1152-2  56-2 


56-0 '60-0 
60-0  i64  0 
62-8  66- 8, 
65-6 '69-6 
69-1  73-li 
71-7|75-7i 


8020 

3650 

4480 

5320 

6548 

7940 

9600 

11200 

12900 

14920 

16350 

17860 

19590 

21080 


Insulation 


f  1  -5  mm.  of  Paper  on  each  core. 
*  \0  •  75  mm.  of  Jute  over  laid  up  cores. 


Table  No.  171.— Constbuctional  Data  fob  Thbee-Cobe,  Papeb  and  Jute 
Insulated,  Lead  Cased  and  Abmoubed  Cable  fob  1000  volts  Wobking 
Pbessube. 


Area,  \ 

C^n-    Conductor 
ductor.    Strand, 
sq.    ;     °»»»- 
mm. 


10  7x1 

16  7x1 

25  I  7x2 

35  19x1 

50  il9xl 

70  il9x2 

95  19x2 

120  19x2 

150  19x3 

185  19x3 

210  19x3 

240  19x4 

280  37x3 

310  37x3 


35 
71 
13 
-53 
-83 
17 
53 
83 
17 
52 
75 
01 
1 
27 


Lead  Case     Dla.  '  _, 

I  Dia   ! over    Wmen- 

-  I  Ma      Tntj>    "ions  of 

over  Thick- i^eJ  Sei^-     Sl^^l 
iSr''«»esB,   ^:itZ^    Tape, 

mm.      mm.  '         °  mm 


Diam. 


Dla. 


°*™-    mm.'  mm'.      °^-     i  °"^- 


iWelght. 
over      T„x-i      of 
^^  4^-1  Cable. 

mm  "'       v>ai>  V-m 


41 

51 

6*4 

7-7 

9-2 

10-9 

12-7 

14-2 

15-9 

17-6 

18-8 

20-1 

21-7 

22-9 


8-1 
91 
10-4 
11-7 
13-2 
14-9 
16-7 
18-2 
19-9 
21-6 
22-8 
24-1 
25-7 
26-9 


17-5 
19-6 
,22-4 
'25-2 
i28-4 
32-1 
136-0 
I  39-2 
I  42-9 
146-5 
I  49-1 
151-9 
55-4 
58-0 


19-5  1 
21-6  2 
24-4  2 
27-2  2 
30-4  2 
3tl  2 
38-0|2 
41-2| 
44-9 
48-5 
51 -l, 
53-9! 


157-413 
J60-0'3' 


85  23 

0  25 

1  28 

2  31 

3  .35 
45  39 
55  43 

7  46' 

8  50' 
95  54' 
0  57- 
0  59" 
0  63- 
0    |66' 


227-233x0 
629-633x0 
632-633x0 
635-633x0 
039-043x1 
043043x1 
147-155x1' 
6  50-6;55xl' 
5  54  -  5  55  X 1 ' 
458-455x1- 
161-155x1' 
9  63-955x1  ■ 
467-4|55xl• 
070-055x1' 


9  30-8  34-8 
9  83-2i37-2 
9  36-2  40-2 
9  39-2  43-2 
0  43-0  470 

0  47-0  .51-5 
r  51-0  55-0 
1,55-5  59-0 

1  58-9,62-9 
1  62-8:66-8 
1  65-5169-5 
1  68-3  72-3 
1  71-8,75-8! 
1  74-4  78-4 


|/«-^| 


per  lun. 

8640 

4280 

5110 

5970 

7260 

8710 

10470 

12060 

13840 

15870 

17240 

18680 

20540 

21920 


Insulation 


r2-0  mm.  of  Paper  on  each  core. 
•  \1  -0  mm.  of  Jute  over  laid  up  cores. 


Digitized  by  CjOOQ iC 
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Table  No.  172. — Constructional  Data  pob  Thbeb-Oorb,  Paper  and  Jxjtb 
Insulated,  Lead  Cased  and  Armoured  Cable  for  2000  volts  Working- 
Pressure. 


Area 

Dlam 
over 

Dlam. 

Diam. 
over 
Laid 

Dia. 

Lead  Case 

Dia. 
over 
Jute 

Dimen- 
sions of 

Diam. 
over 

Dia. 
over 
Jute 

wy. 

n^n.    Conductor 

Dia. 

di^^tor,    Strand, 

sq.  :   °^- 

mm. 

Con- 
ductor, 
mm. 

over 
Paper, 
mm. 

"*'"    over 

^«P     Jute, 
Cores,   nun 
mm.  i 

Thick- 
ness, 
mm. 

over 
Lead, 
mm. 

Serv- 
ing, 
mm. 

Steel 
Tape, 
mm. 

Steel 
Tape, 
mm. 

Serv- 
ing, 
mm. 

Cable, 
kilog. 
per  km. 

10     7x1-35 

4-1 

8-6   18-4  20-4 

1-9 

24-228-233x0-9  31-8 

35-8 

3850 

16  i  7x1-71 

5-1 

9-6  20-7  22-7 

2-05 

26-830-833x0-91  34-4 

38-4 

4550 

25  !  7x2-13    6-4 

10-9   23-5  25-5 

2-1 

29-733-733X0-9  37-3 

41-3;     5330- 

35   19x1-53    7-7 

12-2   26-3  |28-3 

2-2 

32-736-743xl0i40-7 

44-7 

6230 

50   19x1-83    9-2 

13-7  1  29-4  31-4 

2-35 

36140-143xl0  44-l 

48-1 

7560 

70   19x2-17, 10-9 

15-4133-1135-3 

2-45 

40044-043xl0;48-0 

52-0 

8960 

95  ;i9x2-53 

12-7 

17-2,37-0 

39-0 

2-6 

44-248-255x1-1  52-6 

56-6 

1082O 

120  ;19x2-83 

14-2 

18-7 

40-3 

42-3 

2-7 

47-751-755xl-l;56-l 

60-1 

12360 

150  119x3-17 

15-9 

20-4 

43-8 

45-8 

2-85 

51-555-555x1-1,59-9 

63-9 

14230 

185   19x3-52 

17-6 

22-1 

47-5 

49-5 

2-95 

55-4|59-455xl-li63-8 

67-8 

16190 

210   19x3-75 

18-8 

23-3  50-1 

52-1 

3-0 

58-1 

62-1155x1-1  66-5 

70-5 

17560 

240  ;i9x4-01 

20-1 

24-6   52-9 

54-9 

3-0 

60-9 

64-9;55xl-l  69-3 

73-3 

1900O 

280 

37x3-1 

21-7 

26-2   56-5 

58-5 

3-0 

64-5 

68-555x1-1  72-9 

76-9 

20880 

310 

37x3-27 

22-9 

27-4   59-0 

61-0 

3-0 

67-0 

71-055x1-1  75-4 

79-4 

22250 

Insulation  :  iff  '^'^'  f^^fP^'  °^^??^  ^^^• 

\1  •  0  mm.  of  Jute  over  laid  up  cores. 

Table  No.  173. — Constructional  Data  for  Three-Core,.  Paper  and  Juth 
Insulated,  Lead  Cased  and  Armoured  Cable  for  3000  volts  WoRKiNa- 
Pressure. 


I  Conductor 


Area 
of 

Con-  I    ,,,       . 

ductorj    ^*^^^^* 

nf,     I      mm. 

sq. 

mm.  I 


7x1' 

7x1- 

7x2' 

19x1' 

50   19x1' 

70   19x2- 

95   19x2- 

120  il9x2' 

150  |l9x3' 

185  !l9x3' 

210  ;i9x3' 

240   19x4' 

280   37x3' 

310  137  X  3- 


10 
16 
25 
35 


I 


Diam.  ,_^ 
over    Diam- 
Con-     over 
ductor.'Paper. 
mm.  1  ™n^- 


35 

71, 

13 

53 

83| 

17  10' 

53  12' 


11  9-1 
110-1 
411-4 
7 '12-7 
2   14-2 


15-9 
17-7 
19-2 
20-9 
22-6 


8  23-8 


25-1 

26-7 
27-9 


Diam. 
^^^^  Dia. 
Laid  over 
^«P  Jute, 
Cores,  mm^ 
mm. 


Thick- 


19-5 
21-8 
24-6 
27-3 
30-5 
34-3 
380 
41-4 
44-9 
48-7 
51-2 
54-0 
57-5 
60-1 


Lead  Case     Dia. 

1  over 

Dia.  I  Jute 
over  Serv- 
Licad,  ing, 
mm.  nmi. 


-5  1' 

•8  2- 

•6;2' 

•3  2- 

-512' 

•3  2- 

2' 

2' 


Dimen- 
sions of 
Steel 


Diam.   ^;' Weight, 

ovpr       i-.^-  :        of 


over 

Steel 


Jute 

Serv- 


oieei  oi«ei  s;p|.v-  I  ^«"»Of 
Tape.  Tape.  i^V.  |  kilog. 
mm.     j  mm.     q^^i.  I  ^^  '"^ 


of 
Cable, 
kilog. 


95  25 
05  27 
15  30 
25  33 
35  37 
5  |41 
65|45" 
75  48- 
85  52" 
0  56 


59 
|62 
65 

|68 


429-433X0' 
931-933x0" 
934-9;33x0' 
837  •  8143  xl' 
241-243X1' 
345-3,43xl" 
349-355x1" 
952-9;55xl- 

6  56-6,55xl' 

7  60-755x1- 
263-'2i55xl' 
066-055X1- 


569-5 
1172-1 


55x1 
55x1 


0  37-0! 
5  39-5; 

5  42-5 

8  45-8 

2  49-2 

3  53-3 
7  57-7 

3  61-3i 

0  65-0 

1  69-1' 

6  71-6 

4  74-4; 

9  77-91 

5  80-5 


410O 

4760 

5610 

6660 

7760 

9560 

11180 

12760 

14540 

16650 

17900 

19240 

21210 

22590 


Tnaiiio^-/>r.  •  f^'^  ™^-  ^^  Paper  on  each  core, 
insulation .  ^^,q  ^^  ^^  j^^  ^^^^  ^^.^  ^^  ^^^ 
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Table  No.  174. — Constructional  Data  for  Three-Core,  Paper  and  Jute 
Insulated,  Lead  Oased  and  Armoured  Cable  for  6000  volts  WoBKiNa 
Pressure. 


Area  I 

of    I 

Con-  ' 

dnctor,' 

aq.    I 

mm. 


GbDdnctor 
Strand, 


I 


IDiam. 
Diam.  I  Dia.  j  over    Dia. 

over  1  over  1  Laid    over 
Paper, !  Jute,     up    |  Jute, 

mm.  I  mm.   Cores,  mm. 


10  I  7x1-35  10 

16    7xi-7i;ii 

25  7x2- 
35  19x1 
50  Il9xl' 


70 

95 

120 

150 


19x2 
19x2 
19x2 
19x3 


13  12 
53'  13 
83'  15 
17,16 
53  18 
83  20 
17  21 


113' 
4  14' 
7115" 
2  17' 
9|18' 
7)20' 
2  22' 
9I23 


li 26-1  28' 

1  28-2  30- 
4'31-0  33' 
7  33-8  35- 

2  37-1 139' 
9  40-7, 42' 
7  44-6  46- 


2  47-8 
9151-5 


49- 
53- 


LeadCase  I  Di^.  ' 

!  over 

Jute 
Serv- 


nun.    mm    nim, 


Dimen- 
sions of 
Steel 
Tapo, 
mm. 


Wa-  Weight, 
V,..     ?^f'      of 
Steel    ^""^1  Cable, 
Tape,  i  Se*"^-   kUog. 

mm.  I  *^»  per  km. 

mm.  I 


2 
2 

2' 

2 

2 

2-75  ,48-2  52-2 

2-85  52-3  56-3 

30    55-8  59-8 

3-0    59-5,63-51 


32-5  36-5 
34-8  38-8 
37-8  41-8 
40-844-8 
44-3  48-3 


43x1 
43x1 
43x1 
43x1 
55x1 
55x1 
55x1 
55x1 
55x1 


Diam. 
over 
Steel 


40-5,44-5 
42-8  46-8 
45-8  49-8| 
48-8  52-8] 
52-7  56-7: 
56-6  60-6J 
60-7  64-T 
64-2  68-2 
67-9  71-9| 


5690 

6440 

7330 

8340 

9760 

11370 

13125 

14850 

16550 


Insulation 


{3  mm.  of  Paper  plus  1*0  mm.  of  Jute  on  each  core. 
l-Oi  "" 


>  mm.  of  Jute  over  laid  up  cores. 


Table  No.  175.— Constructional  Data  for  Three-Core,  Paper  and  Jute 
Insulated,  Lead  Cased  and  Armoured  Cable  for  10,000  volts  Working 
Pressure. 


Area 
of 

Conductor 

Diam, 

Dia. 

Diam. 

ni. 

LetidCase 

Dia. 
over 

Dimen- 
8ion8  of 

Diam. 
over 

f^^y. 

Con- 

Strand, 

over 

over 

Laid 

over 

«^,  »^    Dia. 

Jute 

Steel 

Steel 

Jute    Cable, 

ductor, 

Paper,  j  Jute, 

."P 

Jute, 

TWck-JJJ; 

Serf- 

Tane. 

Tape, 

Serv.  \Sl(S 

sq. 

mm.  '  mm. 

Cores, 

mm. 

oess,   Lei^ 

i«K.  1     mi. 

mm. 

i"8'  per  tai. 

mm. 

1 

1 

mm. 

°»°»-  Imm. 

mm. 
48ll55xl-l 

mm.  * 

10 

7x1-35 

12-1  16-1 

34-7 

38-7' 2-7    '44-1 

52-556-5     9120 

16 

7x1-71 

13-1  17-1 

36-9 

40-9  2-75,46-4 

50-4155x1-1 

54-858-8     9910 

25 

7x2-131 14-4  il8-4 

39-7 

43-7j2-8    49-3,53-3;55xl-l 

57-7,61-7   10940 

85 

19x1-53 

15-7  19-7 

42-5 

46-5|2-9    52-3,56-3i55xl-l 
49-7,  2-95  55-6  59-6  55x1-1 

60-7  64-7   12120 

50 

19x1-83 

17-2  21-2 

45-7 

64-0  68-0   13460 

70 

19x2-17 

18-9  22-9 

49-4:53-4,3-0    '59-4163-4  55x1-1 

67-8  71-8   15080 

95 

19x2-53 

20-7  24-7 

53-2 '57-2 

3-0    '63-2 

67-2  55x1-1 

71-6  75-6   16750 

120 

19x2-83 

22-2 

26-2 

56-5^60-5 

30    166-5 

70-5  55x1-1 

74-9 

78-9   18280 

150 

19x3-17 

23-9 

27-9 

60-1 '64-1 

i 

3-0    70-1 

74-l|55xl-l 

78-5 

82-5   20020 

Insulation 


■{ 


4-0  mm.  of  Paper  plus  2-0  mm.  of  Jute  on  each  core. 
2  0  mm.  of  Jute  over  laid  up  cores. 
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Table  No.  177. — CoNSTRUOtiONAL  Data  fob  Impregnated  Jutb  Gables  for 
600  VOLTS  Working  Pressdbe.   (Single  conductor.)    (Dimensions  given  in  mm.) 


Area 
of 

Con- 
diictor, 
sq.  mm 


Conductor 
Strand 


Piam. 
over 
Con- 


Insulating 
Jute 


dnctor     u  S  |  Dlam. 


10 

7  X  1-35 

16 

7  X  1-71 

25 

7  X  2-13 

35 

19  X  1-53 

50 

19  X  1-83 

70 

19  X  2-17 

95 

19  X  2-53 

120 

19x2-83 

150 

19  X  3-17 

185 

19  X  3-52 

210 

19  X  3-75 

240 

19  X  401 

280 

37  X  3-1 

310 

37  X  3-27 

355 

37  X  3-5 

400 

37  X  3-71 

500 

37  X  4-15 

625 

61  X  3-62 

725 

61  X  3-9 

800 

61  X  409 

1000 

91  X  3-74 

4-05   2 

5-13   2 

I 
6-39   2 


7-65 

9-15 
10-85 
12-65 
14- 15 
15-85 
17-60 
18-75 
20-05  2 
21 -70  I  2 


8-1 
9-1 
10-4 
11-7 
13-2 
14-9 
16-7 
18-2 
19-9 
21-6 

;22-8 

0  I  24-1 


0,25-7 
22-89,  2-0   26-9 


'r 


24-50 


0   28-5 

I 

0   30-0 


25-97 
29  05 

32-58 

I  I 
35-1     2-0  39-1 

I  I 
36-81 |2-0|40-8 


0  I  33-1 
0   36-6 


41-14 


2-0  451 


Lead  Sheath 


Diam. 

over   I 
Jute 


Steel  Tape 
Armour 


2  I   '  Dlam.  Serving' 
2  a   I  over  ,  j 


Dimensioiis 
of  Tape 


1-5 
1-5 
1-5 


I 


11-1    15-1 
12-1 1  16-1 


13-4 


1-55  14-8 
1-55  16-3 


1-6 
1-7 
1-8 
1-9 


18-1 


17-4 
18-8 
20-3 
22-1 


20-1 1  24-1 
21-8   25-8 


23-7 


27-7 


2-0  [25-6! 29-6 
2-05  26-9!  30-9 


2-1  I  28-3 
2-15!  30-0 


2-2 


31-3 


2-25  330 

I 
2-3  134-6 

I 
2-4  I  37-9 

2*5  I  41-6 

2-6    44-3 

2-65]  46-1 

2-8  I50-7 


32-3 
340 
35-3 
370 
38-6 
41-9 
45-6 
48-3 
50-1 
54-7 


20  X  0-8 
20  X  0-8 
20  X  0'8 
20  X  0-8 
25  X  0-9 
25  X  0-9 
25  X  0-9 
25  X  0-9 
33  X  0-9 
33  X  0-9 
33  X  0-9 
33  X  0-9 
33  X  0-9 
33  X  0-9 
43  X  1-0 
43  X  1-0 
43  X  1-0 
55  X  11 
55  X  1-1 
55  X  1-1 
55  X  1-1 


Diam 
over 


18-3 
19-3 
20-6 
22-0 
23-9 
25-7 
27-7 
29-4 
81-3 
33-2 
34-5 
35-9 
37-6 
38-9 
410 
42-6 
45-9 
50-0 
52-7 
54-5 
59-1 
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Tablb  No.  179. — Oonstbuotional  Data  fob  Single  Conduotob,  Impregnated 
JuTB  Cable  fob  1000  volts  Wobking  Pbbssube.    (Dimensions  given  in  mm.) 


Area 

of 
Oon* 

(VtnAnMjvr 

Dlam. 

,     Insnlating 
Jute 

Lead 
Sheath 

Diam. 

over 

Jute 

Serving 

Steel  Tape 
Armour 

1 

Diam 
over 

doctor, '     Strand          Oon- 
sq.     1                       ductor 
nun. 

Thick-  Diam. 
nesB  1   over 

ThlclK- 
neas 

Diam. 
over 

Dimen- 
1    slons  of 
Tape 

Diam. 
over 

Jute 
Serv- 
ing 

10 

7x1-35 

4-05     2-5 

9-1 

1-5 

12-1 

16-1    20x0-8 

19-3 

23-0 

16 

7x1-71'    5-13 

1 

2-5 

10-1 

1-5 

13-1 

17-1     20x0-8 

20-3 

24-0 

25 

7x2-13  j     6-39 

2-5 

11-4 

1-55 

14-5 

18-5 

20x0-8 

21-7 

26-0 

35 

19x1-53 

7-65 

2-5 

12-7 

1-55 

15-8 

19-8 

20x0-8 

23-0 

27-0 

50 

19x1-83 

9-15 

2-5 

14-2 

1-6 

17-4 

21-4 

25x0-9 

25-0 

29-0 

70 

19x2-17 

10-85 

2-5 

15-9 

1-65 

19-2 

23-2 

25x0-9 

26-8 

31-0 

95 

19x2-53 

12-65 

2-5 

17-7 

1-75 

21-2 

25-2 

25x0-9 

28-8 

330 

120 

19x2-83 

14-15 

2-5 

19-2 

1-85 

22-9 

26-9 

25x0-9 

30-5 

35-0 

150 

19x3-17 

15-85 

2-5 

20-9 

1-95 

24-8 

28-8 

33x0-9 

32-4 

36-0 

185 

19x3-52 

17-60 

2-5 

22-6 

2-05 

26-7 

30-7 

33x0-9 

34-3 

380 

210 

19x3-75 

18-75 

2-5 

23-8 

2-05 

27-9 

31-9 

33x0-9 

35-5 

40-0 

240 

19x401 

20-05 

2-5 

25-1 

2-10 

29-3 

33-3 

33x0-9 

36-9 

41-0 

280 

37x3-1 

21-70 

2-5 

26-7 

2-15 

31-0 

35-0 

33x0-9 

38-6 

43-0 

310 

37x3-27 

22-89 

2-5 

27-9 

2-2 

32-3 

36-3 

43x1-0 

40-3 

44-0 

355 

37x3-5 

24-50 

2-5 

29-5 

2-25 

340 

38-0 

43x1-0 

42-0 

46-0 

400 

37x3-71 

25-97 

2-5 

31-0 

2-3 

35-6 

39-6 

43x1-0 

43-6 

48-0 

500 

37x415 

29-05 

2-5 

34-1 

2-45 

39-0 

43-0 

43x1-0  470 

1 

51-0 

625 

61x3-62  i  32-58     2-5 

1 

37-6 

2-55 

42-7 

46-7 

55x1-1   51-1 

55-0 

725  '61x3-9      35-10  ,  2*5 

40-1 

2-65 

45-4  1  49-4 

55x1-1   53-8 

580 

800     61x4-09  (  36-81     2-5 

41-8 

2-7 

47-2  ;  51-2 

55x1-1 '55-6 

60-0 

1000  191x3-74    41-14     2-5 

i 

46-1    2-85 

1 

51-8  i  55-8 

55x1-1   60-2 

64-0 
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Table  No.  180.— Constbuotional  Data  fob  Single  Conduotob,  Ikpbeonated 
JuTB  Cable  fob  3000  Volts  Wobkiho  Pbbssube.    (Dimensions  given  in  mm.) 


Area 

of 
Con- 

Conductor 
Strand 

Diam. 
over 
Con- 
ductor 

Insulating 
Jute 

Lead 
Sheath 

Diam. 
over 
Jute. 

Serv- 
ing 

Steel  Tape 
Armour 

Diam. 
over 

ductor, 
sq. 
mm. 

Thick- 
ness 

Diam. 
over 

Thick- 
ness 

Diam. 
over 

Dimen-     _, 

slonaof    1W*"»- 
Tape     1  o^«r 

Jute 

Serv. 

ing 

10 

7x1-35 

4-05 

3-0 

10-1 

1-5 

13-1 

17-1 

( 
20x0-8   20-3 

24-0 

16 

7x1-71 

5-13 

30 

11-1 

1-5 

14-1 

18-1 

20x0-8 

21-3 

25-0 

25 

7x2-13 

6-39 

3-0 

12-4 

1-55 

15-5 

19-5 

20x0-8 

22-7 

27-0 

35 

19x1-53 

7-65 

8-0 

13-7 

1-6 

16-9 

20-9 

25x0-9 

24-5 

29-0 

50 

19x1-83 

9-15 

3-0 

15-2 

1-6 

18-4 

22-4 

25x0-9 

26-0 

800 

70 

19x2-17 

10-85 

8-0 

16-9 

1-7 

20-3 

24-3 

25x0-9 

27-9 

32-0 

95 

19x2-53 

12-65 

3-0 

18-7 

1-8 

22-3 

26-3 

25x0-9 

29-9 

34-0 

120 

19x2-83 

14-15 

30 

20-2 

1-9 

24-0 

28-0 

33x0-9 

31-6 

360 

150 

19X3- 17 

15-85 

3-0 

21-9 

20 

25-9 

29-9 

33x0-9 

33-5 

38-0 

185 

19x3-52 

17-6 

3-0 

23-6 

2-05 

27-7 

31-7 

33x0-9 

35-3 

39-0 

210 

19x3-75 

18-75 

3-0 

24-8 

2-1 

29-0 

330 

33x0-9 

36-6 

41-0 

240 

19x4-01 

20-05 

3-0 

26-1 

2-15 

30-4 

34-4 

33x0-9 

38-0 

42-0 

280 

37x3-1 

21-7 

3-0 

27-7 

2-2 

321 

36-1 

43x1-0 

40-1 

44-0 

310 

37x3-27 

22-89 

3-0 

28-9 

2-25 

33-4 

37-4 

43x1-0   41-4 

45-0 

355 

37x3-5 

24-5 

3-0 

30-5 

2-3 

35-1 

391 

43x10   43-1 

47-0 

400 

37x3-71 

25-97 

3-0 

32-0 

2-35   36-7 

40-7 

43x1-0   44-7 

49-0 

500 

37x4-15 

29-05 

3-0 

351 

2-45   40-0 

44-0 

43x1-0   48-0    52-0 

625 

61x3-62 

32-58 

30 

38-6 

2-6     43-8 

47-8 

55x11    52-2'  56-0 

725 

61x3-9 

351 

3-0 

41-1 

2-7     46-5 

50-5 

55x11   54-9 

59-0 

800 

61x4-09 

36-81 

30 

42-8 

2-75   48-3 

52-3 

55x1-1   56-7 

61-0 

1000 

91x3-74 

41-14 

3-0 

471 

2-9 

52-9 

56-9 

55x1-1   61-3 

- 

65-0 
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Table  No.  182. — Oonstruotional  Data  fob  Thrbe-Core  Impreokated  Jutb 
Oable  for  600  Volts  Working  Pressure.    (Dimensions  given  in  mm.) 


Area 

of 
Con- 
ductor, 
aq. 


10 

16 

25 

35 

50 

70 

95 

120 

150 

185 

210 

240 

280 

310 


Conductor 
Strand 


I  Insulating 
Diam.       J«^ 


doctor,  «  I    over 
!go    Jute 


Dla. 
over 
laid 

Cores 


7x1-35 
7x1-71 
7X213 
19x1-53 
19x1-83 
19x2-17 
19x2-53 
19x2-83 
19x317 
19x3-52 
19x3-75 
19x4-01 
37x3-1 
37x3-27 


4-05  3-01  7-0 


I 


5-13 

6-39 

7-65 

9-15 
10-85 
12-65 
14-15 
15-85  3 
17-60  3 


81 


15-1 
17-4 


9-420-2 


3- 

3- 

3-0  10*7.23-0 

3-0  12-226-3 

3-0  13-9,30-0 

3 

3 


I 


18-75 
20-05 
21-7 
22-9 


0  15-734-0 
0  17-237-1 

0  18-940-7 

I 
0  20-644-4 

I         I 
0  21-847-0 


3 
3 
3 
3-0  25-955-8 


-0  23-149-7 

I         I 
•0  24-753-2 


Insulating        Lead      | 
Jute  Sheath 

' 


Dia. 
over 
Jute 


Dla.  I  Serv- 
^  45    over 
g«   Lead' 


^  I    over  I   Ing 


JH  S    over 
g  «  I  Jute 


1-5  ,16-6 1-7  20-0  24-0 

1-5  18-91-8522-6  26-6 

'        I        I 
1-5  21-72-0  25-7 


1-5  24-521   28-7 

!         I         I 
1-5  27-82-2  32-2 

I        I        I 
1-5  31-52-3536-2 


1-5  35-5 
1-5  38-6 


2-5  40-5 
2-6  43-8 


1-5  42-22-7  47-6 

I        I        I 
1-5  45-92-8551-6 

I        ! 
1-5  48-52-9554-4 

!  I 

1-5  51-23-0   57-2 

I         I         I 
1-5  54-73-0   60-7 

I         I         I 
1-5  57-33-0  63-3 


29-7 
32-7 
36-2 
40-2 
44-5 
47-8 
51-6 
55-6 
58-4 
61-2 
64-7 
67-3 


Steel  Tape 
Armour 


Dimen-  I  Dia. 
sionsof  over 
Tape     Tape 


25x0-927 

I 
25x0-930 

I 
33x0-933" 

I 
33x0-936 

I 
43x1-040- 

43x1-044 

I 
43x1-048- 

55x1-152- 

55x1-156 

I 
55x1-160 

I 
55x1-162 


Dla. 
over 
Jute 
Serv- 
ing 


I  I 


55x1-165 

I 
55x1-169 

I 
55x1-171 


6320 
234-0 
337-0 
340-0 

244-0 
248-0 
553-0 
256-0 
060  0 
064-0 
867-0 
670-0 
173-0 
776-0 
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Table  No.  186. — Constructional  Data  for  Concentric  Ookductor,  Impreg- 
nated JuTB  Cable  with  Test  Wire  for  2000  Volts  Working  Pressure. 
(DimensioDS  given  in  mm.) 


Area 
of 

Con- 
ductor, 
sq. 
mm. 


10 
16 
25 
35 
50 
70 
95 
120 
150 


Conductor 
Wires 


Con- 
ductor 


Number     Dlam.    Ji  «    Diam. '  ^ 

and  over     .a  $  I  over   i  4i  g 

Diam.       Copper  g  ^  !  Jute  '  g  c 


Insulating         Lead      I  Steel  Tape 

Jute  Sheath      ^^*-        Armour 

I  over  i 
I  Jute  i 


{'. 


inner 
enter 


inner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 

I  inner 
outer 

inner 
outer 

inner 
outer 


3x2' 
10x1' 

3X2- 
16x1- 

6x2' 
25x1' 

6x2- 
35x1' 

6x3- 
18x1- 

18x2" 
18x2- 

18x2' 
18x2- 

I 

!l8x2- 
18x2- 

18x3- 
18x3- 


06  I  4 
13  17 

6      6 
13  18 


26    9 
88  23 


20 


59  12 
59!28 

91  14 
91  30 

26  16 
26  32 


97  5 
3    2 


014-971 
5  22-3   2 


9    5' 
16  2 

2    5' 
46  2' 


0  16-4 
5 '23-7 

o|l6-9 
5  24-2 


0|l8-2 
5  25-5   2 


19-8 

28-6 


15  5' 

66|2' 

95!  5- 
18  2 


55  5- 
42  2- 

i 
3  |5' 
82  2- 


0  21-2 
5  30-7 

0  23-0 
5  33-2 


0  24-6  I 
5  35-4   2 

I  I 

0  26-3  I 
5  37-8   2 


Dia.  Serv- 
over  I  ing 
Lead 


0   26 


0527 


1    28 


3   35 


38 


40 


5542 


T^i  1^- 

1>*™«^-  lover 

sions     Tape 


Dia. 
over 
Jute 
Serv- 
ing 


330-333x0-934 


831-833x0-935 


432-4 


33x0-936 


7  33- 7  33x0- 9  37 
0,37 -043x1  041 


339-343x1-0,43 


042-043x1-046 


444-443x1-048 
946-943X1056 


38 


39 


40 


47 


0  50 


52 


9  54-9 


Weight 

Cable, 
kilog. 


4140 
4500 
4970 
5390 
6410 
7350 
8420 
9440 
10530 
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Table  No.  187. — CJonstbuotional  Data  fob  Oonobnteio  Conduotob,  iMpRBa- 

NATED  Jute  Gable  with  Test  Wibb  fob  3000  Volts  Wobkin(1  Pbbssube. 

(DimenBions  giyen  in  mm.) 


Area 

of 
Con- 
ductor, 
sq. 
mm. 


10 


16 


25 


35 


50 


70 


95 


120 


150 


Con- 
ductor 


mner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 

inner 
outer 


Conductor 
Wires 


Number    I  Diam. 

and  over 

Diam.       Copper 


Insulating 
Jute 


j^  ao  'Diam. 
•2  8  I  over 
&  "=     Jute 


3x2-06  i  4 
10x1-13  19 

3x2-6    I  6 
16x1-13  21 

6x2-3    I  6 
25x1-13  21 

6x2-75    8 
35x1-13  23 


6x3-26 

18x1-88 


18x2-23  11 
18x2-23  28 

18x2-59  12 
18x2-59  30 


18x2-91 
18x2-91 


18x3-26  16 
18x3-26  35 


976 
763 

4  16 
16^3 

9   6 
7   3 


2 
0 

8 
1 

15 
2 

95  6 

7   3 

556 

9  j3 

3  '6 
3   3 


2517 
7527 

2518 
7528 

2519 
7529 

I 
25  20 
7530 

2522 
75'33 

2523 
7535 

25  25 
7538 

25  27 
7540 

25,28 
7542 


2-2 


2-25 


Lead 

Sheath  I -f^- 
I  over 
Jute 


Steel  Tape 
Armour 


2-15 


31-635-633x0-9 


33-137-1 


2-3 


2-4 


2-5 


Dia. 
over 
Lead 


Serv-   Dimen- 
ing      sions 
of  Tape. 


33-737-7 


35-139-1 


43x1-043-1 


38-442-4 


2-55,43-347-355xll 


2-6545-749-755x1-1 


43x1-041-1 


43x1-0 


43x1-0 


40-744-743X1-048-7 


2-75,48-352-3^55x1-1 

I 


Dia. 
over 
Tape 


41-7 


46-4 


51-7 
54-1 
56-7 


Dia. 
over 
Jute 
Serv- 
ing 


43-6 


45-1 


45-7 


47-1 


50-4 


52-7 


55-7 
58-1 
OO'-T 


Weight 

of 
Cable, 
kilog. 
per 


5290 
5870 
6360 
6940 
7780 
8840 
99*90 
11230 
12300 
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Table  No.  189. — Details  op  Telegraph  Cable.    Conductor,  1'5  mm.  Diam., 

Insulated  with  Two  Layers  op  Impregnated  Jute  Yarn. 

Electrostatic  Capacity  =  0  *  38  microfarads  per  mile. 


Number 

Diam.  over 

Laid  up 

Cores. 

mm. 

Lead  Thicknes:) 
in  mm. 

Segmental  Strip  Armour 

of 

Cores 

For 
Plain 
Lead 
Cable 

For 

Armoured 

Cable 

Number 
I     Strips 

4 

7 

14 

28 

56 

112 

7-2 
9-0 
18-2 
19-2 
26-1 
37-2 

1-6 
1-7 
1-8 
20 
2-5 
3-0 

1-5 

1-6 
1-7 
2-0 
2-4 
2-8 

40x3-4xl-4            12 
40x3-4xl-4           13 
4-9x4-3xl-7            13 
4-9x4-3xl-7     '       18 
4-9x4-3xl-7           23 
6-2x5-0xl-7           24 
1 
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Tabls  No.  192.— Details  op  Rubber  (Okonitb)  Cores  for  600  Volts 

Working  Pressure.    (Rubber  applied  by  Forcing  Machine.) 

Dimensions  given  in  mm. 


Area 

of 

Con- 

Number 
and 
Dlam. 

of 
Wires 

Diam. 
over 
Con- 
ductor 

Rubber 

Area 

of 
Rubber 

Weight 

Rubbar 
in  kil"" 

Wages. 
Shillings  per  km. 

dnctor, 
sq. 
mm. 

Thick- 
ness 

Diam. 

over 

Rubber 

Section, 
sq. 
mm. 

per  to 
sp.^g 

6 

Con- 
ductor 

Rubber 
Covering 

1-0 

1x1-13 

11 

1-0 

3 

1 

6 

59 

10 

5 

0 

5 

6-75 

1-5 

1x1-4 

1-4 

10 

3 

4 

7 

54 

12 

1 

0 

5 

7-25 

2-5 

l>$l-8 

1-8 

10 

3 

8 

8 

79 

14 

1 

0 

5 

8-25 

40 

1x2-25 

2-3 

1-0 

4 

3 

10 

26 

16 

4 

0 

5 

9-25 

60 

1x2-76 

2-8 

11 

5 

0 

13 

47 

21 

6 

0 

5 

11-00 

100 

1x3-57 

3-6 

1-2 

6 

0 

18 

09 

28 

9 

0 

5 

15-00 

10 

7x0-43 

1-3 

1-0 

3 

3 

7 

79 

12 

8 

2 

35 

8-25 

1-5 

7x0-52 

1-6 

1-0 

3 

6 

8 

57 

13 

7 

2 

25 

8-50 

2-5 

7x0-67 

20 

1-0 

4 

0 

10 

05 

16 

1 

2 

15 

8-75 

4-0 

7x0-85 

2-6 

105 

4 

7 

13 

10 

21 

0 

2 

00 

12  00 

6-0 

7x1-05 

3-2 

1-15 

5 

6 

18 

19 

29 

1 

2 

30 

11  00 

100 

7x1-35 

4-1 

1-25 

6 

6 

23 

65 

37 

8 

2 

50 

14-50 

160 

7x1-71 

51 

1-35 

7 

8 

31 

44 

50 

3 

2 

60 

18-50 

250 

7x2-13 

6-3 

1-5 

9 

3 

42 

99 

68 

8 

2 

80 

25-00 

35 

19x1-53 

7-7 

1-7 

11 

1 

59 

51 

95 

2 

3 

90 

30-00 

50 

19x1-83 

9-2 

1-9 

13 

0 

76 

23 

122 

0 

5 

60 

45  00 

70 

19x217 

10-8 

205 

14 

9 

96 

51 

154 

4 

7 

80 

57-5 

95 

19x2-53 

12-7 

2-2 

17 

1 

121 

99 

196 

1 

10 

50 

72-0 

120 

37x2-03 

14-2 

2-35 

18 

9 

142 

77 

228 

4 

13 

30 

85-0 

150 

37x2-27 

15-9 

2-5 

20 

9 

170 

33 

272 

5 

16 

70 

98-0 

185 

37x2-52 

17-6 

2-6 

22 

8 

196 

63 

314 

6 

20 

60 

115 

210 

61x209 

18-8 

2-7 

24 

2 

216 

20 

345 

8 

23 

40 

125 

240 

61x2-24 

20-2 

2-85 

25 

9 

244 

84 

391 

7 

26 

70 

140 

280 

61x2-42 

21-8 

2-95 

27 

7 

274 

17 

438 

4 

31 

10 

160 

310 

91x208 

22-9 

3-05 

29 

0 

289 

84 

463 

7 

41 

30 

165 

355 

91x2-23 

24-5 

3-15 

30 

8 

321 

77 

514 

7 

47 

30 

170 

400 

91x2-87 

26-1 

3-25 

32 

6 

353 

18 

564 

8 

53 

30 

180 

-500 

127x2-26 

29-4 

3-5 

36 

4 

429-7 

687-2 

66-60 
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Table  No.  193. — ^Details  of  Rubbbb  (Okontte)  Cobes  fob  1000  Volts 

WoBKiNO  Pbessube.    (Bubbeb  applied  by  Foboing  Machine.) 

Dimensions  given  in  mm. 


Area 

of 

Con. 

Nmnber 

and 
Diam. 

of 
Wires 

Diam. 
over 
Con- 
ductor 

Rubber 

Area 

of 

Rubber 

Section, 

sq. 

Weight 

Rubber 
inWlog. 
per  km. 

Wages, 
Shillings  per  km. 

doctor, 
8q. 
mm. 

Thick- 
ness 

Diam. 

over 

Rubber 

Con- 
ductor 

Rubber 
Covering 

1-0 

1X113 

11 

1-3 

3-7 

9-80 

15-7 

0-50 

6-75 

1-5 

1X1*4 

1-4 

1-3 

4-0 

11-02 

17-6 

0-50 

7-25 

2-6 

1x1-8 

1-8 

1-3 

4-4 

1266 

20-3 

0-50 

8-25 

4-0 

1x2-25 

2-3 

1-3 

4-9 

14-70 

23-5 

0-50 

9-25 

60 

1x2-76 

2-8 

1-4 

5-6 

18-47 

29-5 

0-50 

ll-O 

10-0 

1x3-57 

3-6 

1-5 

6-6 

24-04 

38-5 

0-50 

15-0 

10 

7x0-43 

1-3 

1-3 

3-9 

10-89 

17-4 

2-35 

8-25 

1-5 

7x0-52 

1-6 

1-3 

4-2 

12-24 

19-6 

2-25 

8-50 

2-5 

7x0-67 

2-0 

1-3 

4-6 

14-11 

22-6 

2-15 

8-75 

4-0 

7x0-85 

2-6 

1-35 

5-3 

17-82 

28-5 

2-00 

12-0 

60 

7x1-05 

3-2 

1-45 

6-1 

22-79 

36-5 

2-30 

11-0 

10 

7x1-35 

41 

1-55 

7-2 

30-15 

48-2 

2-50 

14-5 

16 

7x1-71 

51 

1-65 

8-4 

39-08 

62-5 

2-60 

18-5 

25 

7x213 

6-3 

1-8 

9-9 

52-04 

83-2 

2-80 

250 

35 

19x1-53 

7-7 

2-0 

11-7 

70-26 

112-4 

3-90 

300 

50 

19x1-83 

9-2 

2-2 

13-6 

88-77 

142-0 

5-60 

45-0 

70 

19x217 

10-8 

2-35 

15-5 

110-83 

177-8 

7-80 

57-5 

95 

19x2-53 

12-7 

2-5 

17-7 

138-38 

221-4 

10-5 

72-0 

120 

37x2-03 

14-2 

2-65 

19-5 

160-87 

257-3 

13-3 

85-0 

150 

37x2-27 

15-9 

2-8 

21-5 

190-31 

304-4 

16-7 

98-0 

185 

37x2-52 

17-6 

2-9 

23-4 

218-40 

349-4 

20-6 

115 

210 

61x2-09 

18-8 

3-0 

24-8 

238-78 

382-0 

23-4 

125 

240 

61x2-24 

20-2 

3-15 

26-5 

269-54 

431-2 

26-7 

140 

280 

61x2-42 

21-8 

3-25 

28-3 

300-56 

480-8 

31-1 

160 

310 

91x2-08 

22-9 

3-35 

29-6 

317-45 

508-0 

41-3 

165 

355 

91x2-23 

24-5 

3-45 

31-4 

350-11 

560-1 

47-3 

170 

400 

91x2-37 

26-1 

3-55 

33-2 

384-19 

614-6 

53-3 

180 

500 

127x2-26 

29-4 

3-8 

37-0 

464-22 

742-3 

66-6 

195 
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Tablb  No.  194. — Oonstruotional  Data  for  Single  Oonduotor,  Bubbbr- 
oovERBD  Cable  fob  1000  to  2000  Volts  Working  Pbbssurb. 
(Weights  in  kilog.  per  km.) 


Bobber 

Weight  of  Rubber 

Pre- 
pared 
Tape 

Shil^gs 
per  km. 

Area, 

sq. 

mm. 

Number 

and  Diam. 

of  Wires, 

mm. 

Diam. 
over 
in  mm. 

Radial 
Thiclc- 
ness, 
mm. 

Diam. 
over, 
mm. 

Area  of 
anbber, 
sq.  mm. 

Para 

Com- 
pound 
lor  sp. 
gr.=l-6 

Com- 
pound 
forsp. 

Wind- 
ing and 
Strand. 
Ing 

Rubber. 
Cover- 
ing 

1-0 

1X113 

1-1 

3 

3- 

7 

9-80 

0-f 

5    13- 

5 

14-4 

3-2 

0-5 

6-75 

1-5 

1x1-4 

1-4 

8 

4- 

0 

11-02 

l-( 

)    15- 

0 

160 

3-4 

0-5 

7-25 

2-5 

1x1-8 

1-8 

3 

4 

4 

12-66 

1-: 

i   17 

0 

18-2 

3-8 

0-5 

8-25 

4-0 

1x2-25 

2-25 

3 

4- 

9 

14-70 

l-( 

5   19 

65 

21-0 

4-2 

0-5 

9-25 

6-0 

1x2-76 

2-76 

4 

5 

6 

18-47 

1-1 

)   24 

9 

26-5 

4-7 

0-5 

11-00 

100 

1x3-57 

3-57 

5 

6 

6 

24-01 

2-^ 

t   32 

5 

34-6 

61 

0-5 

15-00 

1-0 

7x0-43 

1-3 

3 

3 

9 

10-89 

o-< 

)    15 

0 

16-0 

3-4 

2-85 

8-25 

1-5 

7x0-52 

1-6 

3 

4 

2 

12-24 

1- 

I    16 

7 

17-8 

3-4 

2-25 

8-50 

2-5 

7x0-67 

2-0 

3 

4 

6 

14-11 

1- 

^   19 

•1 

20-3 

3-9 

2-16 

8-75 

4-0 

7x0-85 

2-6 

•35 

5 

•3 

17-82 

1- 

B   24 

•0 

25-6 

4-5 

2-00 

120 

6-0 

7x1-05 

3-2 

•45 

6 

•1 

22-79 

2- 

1   31 

•0 

33-1 

51 

2-30 

110 

10 

7x1-35 

4-1 

•55 

7 

•2 

30-15 

2- 

7   41 

•2 

43-9 

6-0 

2-5 

14-5 

16 

7x1-71 

5-1 

•65 

8 

•4 

89-08 

3- 

3   53 

•7 

57-2 

7-0 

2-6 

18-5 

25 

7x213!    6-4 

•8 

10 

•0 

52-81 

4- 

1   73 

•1 

77  9    8-2 

2-8 

25-0 

85 

19x1-53    7-7 

2 

•0    ill 

7 

68-00   5- 

[)   94 

•5 

100-8    9-6 

3-9 

30-0 

60 

19x1-83,    9-2 

2 

•2     13 

6 

88-77   5- 

9124 

•3 

132-6,  111 

5-6 

45-0 

70 

19x217  10-9 

2 

•35 

15 

6 

111-82   7- 

2156 

9 

167-4 

12-7 

7-8 

57-5 

95 

19x2-53  12-7 

2 

-5 

17 

•7 

138-38 

8- 

1195 

4 

208-4 

14-4 

10-5 

72-0 

120 

37x203  14-2 

2 

•65 

19 

5 

160-87 

9- 

3  227 

8 

243-0 

15-8 

13-3 

85-0 

150 

37x2-27  15-9 

2 

•8 

21 

•5 

190-31 

10- 

1270 

3 

288-3 

17-4 

16-7 

98-0 

185 

37x2-52  17-6 

2 

•9 

23 

4 

218-40 

11- 

2  310 

8 

331-5 

19-0 

20-6 

115 

210 

61x209  18-8 

3 

0 

24 

8 

238-78 

11-^ 

9340 

3 

363-0 

20-1 

23-4 

125 

240 

61x2-24  20-2 

3 

15 

26 

5 

269-54 

12- 

3  385 

0 

410-7 

21-4 

26-7 

140 

280 

61x2-42' 21-8 

8 

25 

28 

3 

300-56 13-1 

3430 

1 

458-8 

22-9 

31-1 

160 

310 

91x208  22-9 

3 

35 

29 

6 

317-45 

14-, 

5454 

4 

484-7 

23-9 

41-3 

165 

355 

91x2-23  24-5 

3 

45 

31 

4 

350-11 

15-, 

5  501 

9 

535-4 

25-4 

47-3 

170 

400 

91x2-37|26-l 

3 

55 

33 

2 

384-19 

16-, 

5551 

5 

588-3 

26-8 

53-3 

180 

500 

127x2-26  29-4 

3-8 

37 

0 

464-22 18-( 

S668 

4 

713-0 

29-8 

66-6 
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Table  No.  197.— Constructional  Data  fob  Single  Conductor,  Bubber 

Insulated  Cable  for  3000  Volts  Working  Pressure. 

(Dimensions  given  in  mm. ;  'weiglits  in  kilog.  per  km. ;  prioes  in  shillings  per  km.) 


Conductor 

Rubber 

Weight  of 
Rubber 

Weight 
of  Com- 
pound 
Rubber 
when  no 
Pure  used, 
sp.  gr. 
=1-6 

Weight 
of  Pre- 
pared 
Tape 

Wages 

Section, 
sq. 
mm. 

Number 
andDiam. 
of  Wires 

Diam. 
over 

Radial 
Thick- 
ness 

Diam. 
over 

Area  of 
Cross 
Section 

Fara 

Com- 
pound, 
sp.gr. 
=  16 

Wind- 
ing and 
Strand- 
ing 

Rubber 
Cover- 

V 

ing 

10 
16 
25 
35 
50 
70 
95 
120 
150 

7x1-35 
7x1-71 
7x2-13 
19x1-53 
19x1-83 
19x2-17 
19x2-53 
37x2-03 
37x2-27 

4-1 

5-1 

6-4 

7-7 

9-2 

10-8 

12-7 

14-2 

15-9 

2-5 

2-55 

2-6 

2-7 

2-8 

2-9 

3-05 

3-15 

3-25 

9-1 
10-2 
11-6 
13-1 
14-8 
16-7 
18-8 
20-5 
22-4 

54-47 

65-38 

79-95 

95-21 

115-53 

139-73 

169-92 

192-28 

221-34 

2-7 
3-3 
4-1 
5-0 
5-9 
7-0 
8-1 
9-1 
10-1 

77-7 
93-1 
113-8 
135-3 
164-4 
199-1 
242-7 
274-8 
316-9 

81-7 
98-1 
119-9 
142-8 
173-3 
209-6 
254-9 
288-4 
332-0 

7-3 
8-2 
9-3 
10-5 
11-8 
13-3 
150 
16-4 
17-9 

2-5 

2-6 

2-8 

3-9 

5-6 

7-8 

10-5 

13-3 

16-7 

14-5 
18-5 
25-0 
30-0 
45-0 
57-5 
72-0 
86-0 
98-0 
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Table  No.  198. — Constructional  Data  op 
With  0*8  mm.  diameter  Conductora  insulated  with 


No. 
I  of 
Pairs 


Dia. 
of 


Diam. 

of 
Laid 


Pair      up 
I  Pairs 


Diam. 
ever 
Paper 


3-45 
3-45 

4  3-45 

5  '3-45 


7   3-45 
10 
14 


3-45 
6-9 
9-0 
9-3 

9-8 


20 

28 

50 

56 

100 


3-45 12-4 
3-4516-6 
3-45'l7-3 


^1 


Tapelll 


3-95 

7-4 

9-5 

9-8 

10-3 
12-9 
17'1 
17-8 


4-5 

7-9 

10-0 

10-3 

10-8 
13-4 
17-6 
18-3 


Lead      !  _„  ,  , , 
Sheath      Weight 

ot 
Cable, 

Si    l>'a-   perSi. 
g  c    over  *^ 


1-3  I  7-11     290 

I         I 
1-3  10-5     460 


1-4  12-8 
1-4  13-1 


1-5  13-8 

I 
1-7  16-8 

I 
1-7  21-0 


630 
660 

750 
1050 
1360 


3-45'210   21-5   22-0 


3-45'290   29-5 


3  4529-6 
3-4540-0 


112  3-4542-6 
150  3-4549-7 


168 
200 


3 -45  52 -2 
3 -45  56 -6 


30-1 
40-5 

43- 1 
50-2 
52-7 
57-1 


30-0 
30-6 
410 

43-6 
50-7 
53-2 
57-6 


224   3-4559-6   60*1  '60'6 


250 


I 
3-4563-5  164-0  '64-5 


20  22-3   1710 


2080 
3170 
3290 
5140 


2-0. 26-0 
2-2  34-4 
2-2  35-0 

2-5  46-0 

I 

i 
2-5  48-6  5530 

I 
2-8  56-3  7230 

2-8|58-8  7700 

3-0  63-6  8990 

3-0  66-6  9610 
30  70-510350 


Lead 
Sheath 


Dia. 
over 
Jute 


Segmental  Sheath 


^i    !>»•     ing     x-p         Dimensions 
go,  over         «^     o^ 


1-3  12-6  13-6     6 


1-4 


13-114-1     6 


1-4  13-6  14-6 

1-6  16-6  17-6 

1-6I20-8  21-8 

I         I 
l-8'21-9  22-9 


4x3-4x1-4 
4x3-4x1-4 


7        4x3-4x1-4 
7    4-9x4-3x1-7 


1-8 
2-0 
2-0 
2-2 


25-6  26-6 

I 
34-0  35-0 

I 

34-6  35-6 
45-4' 46-4 


I 


2-2  48-0  49-0'  12 


4-9x4-3x1-7 
4-9x4-3x1-7 

4-9x4-3x1-7 
4-9x4-3x1-7 
4-9x4-3x1-7 
4-9x4-3x1-7 


2-6  55-7  56-7 

,        '         I 
2-5  58-2  59-2 

I 
30  63-6  64-6 

,  I 

3-0  66-6  67-6 

3-0  70-5  71-5 


6-2x5-0x1-7 

15    6-2x5-0xl-7 
1 

15  |6-2x5-0xl-7 

16  6-2x5-0x1-7 

16  '6-2x6-0xl-7 

18    6-2x5-0x1-7 

I 


Digitized  by  CjOOQ IC 


THEIR  CONSTRUCTION  AND  COST. 


898 


Paper  and  Air  Space  Telephone  Cables. 
two  layers  of  Paper.     (Dimensions  in  mm.) 


Strips 

Dia, 
over 

Weight 
of  Open 
Armoured 
Cable, 
kllog. 
per  km. 

Sheath      ^a.  i       Segmental  Sheath  Strips 
overl 
Jute '      -       

Weight 
of  Closed 
Armoured 
Cable, 
kUog. 
per  km. 

Dia.  'weight  of, 
over  'Armoured 
Out- 1      and        No. 
side     Served       of 
Jute,    Cable.     Pairs 
Serv.     kllog. 
ing     per  km. 

,, 

.. 

1-2    6-9  7-9     7 

4x3-4x1-4  10-7 

620 

13-9        680          1 

•• 

1-2  I0-311-3  10 

4x3-4x1-4  141 

930 

17-3,     1020  '       2 

16-4 

1 

930 

1-3  12-613-6'  12 

4x3-4x1-4  16-4 

1180 

19-6     1280 

4 

16-9 

1015 

1-3  12-9J13-9 

12 

4x3-4xl-4'l6-7 

1220 

19-9 

1320 

5 

17-4 

1100 

1-4  13-614-6 

1 

13 

4x3-4x1-417-4 

1 

1350 

20-6 

1450 

7 

'21-0 

j 

1560 

l-5'l6-4'l7-4 

1         1 

12 

4-9x4-3xl-7'20-8 

1810 

24-0 

1940 

10 

'25 -2 

1870 

1-5  20-621-6   14 

4-9x4-3xl-7'25-0 

2230 

28-2 

2380 

14 

'26 -3 

2220 

1-7  21-722-7   15 

1         1 

4-9x4-3x1-7  26-1 

2580 

29-3 

2730 

20 

30-0 

2630 

1 

1-7  25-426-4 

1         1 

17 

4-9x4-3x1-7  29-8 

3040 

330 

3210 

28 

38-4 

3930 

1-8  33-634-6   22 

1         1         1 

4-9x4-3x1-7  38-0 

4360 

41-2     4590 

50 

'39-0 

3970 

1-8  34-235-2   22 

j 

4-9x4-3x1-7  38-6 

4400 

1 
41 -8j    4630 

56 

49-8 

5920 

2-o'45-o|46-0   30 

4-9x4-3xl-7'49-4 

6530 

52-6     6830 

1 

100 

52-4 

1 

6240 

2-0'47-648-6   24 

1         1 

6-2x5-0xl-7  52-0 

6810 

1 
55-2     6910 

112 

'60-1 

8170 

2-2'55156ll  29 

6-2x5-0x1-7  59-5 

8640 

1 
62-7     9010  1  150 

i62-6 

1 

8610 

2-2  57-658-6   29 

1         ' 

6-2x5-0x1-7  62-0 

9040 

65-2     9430     168 

68-0 

10740 

2-5  62-663-6   33 

6-2x5-0x1-7  670 

10820 

70-2   11240     200 

,              1 

71-0 

11270 

2-5  65-666-6  33 

1         '         ' 

6-2x50xl-7  70-0 

11300 

73-2   11750     224 

74-9 

12230 

2-5  69-570-5   36 

! 

6-2x5-0x1-7  73-9 

1 

12330 

77-1    12800     250 

1 
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CHAPTER  XIII. 

MISCELLANEOUS. 

Self-Induction   of  Cableo. 

The  self-induction  of  a  cable  circuit  can  be  calculated  by  assuming  either 
that  the  current  flows  equally  distributed  throughout  the  cross-section  of  the 
conductors,  or  that  the  current  flows  concentrated  within  a  very  thin  annulus  at 
the  surface  of  Uie  conductors.  Owing  to  the  eddy  currents  induced  in  conductors 
carrying  alternating  current,  the  distribution  of  the  current  is  unequal,  tiie 
current  density  being  a  minimum  at  the  axis  and  a  maximum  at  the  surface  of. 
the  conductor.  The  exact  distribution  of  the  current  is  difficult  to  calculate,  but 
depends  upon  the  diameter  of  the  conductor  and  the  periodicity  of  the  current. 

The  arithmetical  mean  of  the  two  formulsB  obtained  when  the  above  assump- 
tions are  made,  is  generally  considered  to  give  results  quite  accurate  enough  for 
commercial  calculations. 

The  following  are  the  formuliB  for  calculating  the  self-induction  of  various 
types  of  cable;  in  each  case  the  formula  A,  is  obtained  by  assuming  equal  dis- 
triDution  of  current  in  the  conductor,  the  formula  B,  is  obtained  by  assuming  the 
concentration  of  the  current  in  a  very  thin  annulus  at  the  surface  of  the 
conductor,  and  0  is  the  formula  generally  used  and  assumed  to  allow  for  the 
skin  effect. 

MuUicore  CMes: 

A.  L^  =    (o-2  +  0-92  logio  ^)  iO"^  Henry  per  kilometre  loop. 

B.  L^  =  (  0*92  logio  ~j)  1^""^  Henry  per  kilometre  loop. 

0.  L^  =  (  0*1  H-  0*92  logio  -j)  10"^  Henry  per  kilometre  loop, 

C.  or  L«  =  (  005 +  0-46  logio   ^)  10  ~  3  Henry  per  core  per  kilometre, 

where  d  is  the  diameter  of  each  conductor  and  a  is  the  distance  between  the 
centres  of  gravity  of  the  two  conductors.  The  expression  self-induction  **  per 
core  "  has,  strictly  speaking,  no  meaning ;  it  is,  however,  a  convenient  form  for 
three-phase  calculations. 

Concentric  Cables : 

A.  L-  0-46  {log..  (I) +^-^  log.  (I)}   10-3 

Henry  per  kilometre. 

B.  Lif   =  1 0-46  logio  (j\  ]  10-3  Henry  per  kilometre. 

0.    I^=0-46{log..|  +  ^A^,^log..(|))lO-3 

Henry  per  kilometre. 
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B. 


C. 


where  di  is  the  diameter  of  the  inner  conductor. 
di  is  the  diameter  over  the  inner  insulation, 
dj  is  the  diameter  over  the  outer  conductor. 

Triple   Coneentrio  Cables. — Self-induction  hetween  the   middle  and  outer 
conductors. 

A.      L  =  0.46{log..  I  +^^^,  log4 J)  -^^,  log,.  (|)}lO-» 

Henry  per  kilometre. 

L.  =  0-46   jlogio  i^)]^^'^  ^^^y  P®*"  ^'lo'"®*''^- 

Henry  per  kilometre. 
Where  d^  is  the  diameter  over  the  inner  insulation. 
di  IB  the  diameter  over  the  middle  conductor. 
dz  is  the  diameter  over  the  middle  insulation. 
d^  is  the  diameter  over  the  outer  conductor. 

In  the  case  of  multicore  cables  the  self-induction  formula  can  be  written — 

L,  =  I  aj  +  0-92  logio  (^)}l^""*  Henry  per  kilometre  loop 

where  a;  is  a  constant  whose  value  depends  upon  the  current  distribution  in  the 
conductor;  with  equal  distribution  its  value  is  0*2,  and  with  complete  concen- 
tration near  the  surface  its  value  is  zero.  Tests  on  actual  cables  allow  of  the 
value  of  the  constant  x  being  determined  experimentally.*  Table  No.  200  give* 
the  results  of  tests  on  various  three-core  (round  conductor)  cables. 

Table  No.  200. — Self-Induotion  Tests  on  Three-Gore  Cables. 
Value  of  Constant  x. 


Area  of  each 
CoDdnctor 

Thlckue 
1  5 

ss  of  Insu 

2-3 

0-151 
0-138 
0-121 
0-134 
0-090 
0-097 
0-056 

-0-039 
-0-045 

latlon  in  mm.  between  Conductors  and  between 
Conductors  and  Lead 

mm.      Inch        *  * 

3-0 

1 

40     1    6^5        6-0    1    7-0 

i                           1 

80 

10-0 

10 
16 

©•0155     .. 
•0248     .. 
•0387     .. 
•0542     .. 
•0775     .. 
•108.'»     . 

0^V27 
0^047 

1              1 

..     ;    ..     0^140 
0-134 1    ..    1    .. 

0  129 

•. 

25 
35 
50 

0-117 
0-078 

-0-023 

0-085  0-103     .. 

..      0-086    .. 

0-029      ..    1    .. 

0-058 

•• 

0  016 

70 

0^105 

95  1   -147   0^079 

•  -     ;**!** 

120      ^186 

0-050      ..    '    .. 

185  1   -286       .. 

240  '   -372  ,    .. 

::  '  ::    :: 

310  1   -480 

' 

•  See  ••Self-Induction  of  Three-Phase  Cables,"  by  F.  J.  0.  Howe.     "Electrician,"  voL  IxlL^ 
p.  686,  1909. 
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Elbotrostatio  Capacity. 
The  electrostatic  capacity  of  any  cable  depends  upon  the  dielectric  constant 
of  the  insulating  material  and  a  dimension  term  or  form  factor.  The  dielectric 
constant  should  be  determined  from  actual  cables  and  not  from  samples  of  the 
material.  Table  No.  201  gives  the  average  values  of  the  dielectric  constant  for 
yarious  cable  dielectrics. 

Table  No.  201. — Diblbotbio  Constants. 

Cable  Dielectric  Value  of  K 


Impregnated  paper 

Impregnated  jute 

Outta-percha 

Paper  and  air  space  as  in  telephone  cables    . 
Pure,  separator  and  jacket  rubber  combined  . 


2-8to3-8 
3-0  „  40 

3-6 
1-7  to  1-9 
80  „  5-5 


The  dielectric  constant  determined  fi'om  the  capacity  of  the  cable  as 
measured  by  the  ballistic  method  is  liable,  in  the  case  of  paper  insulated 
cables,  to  be  inaccurate  owing  to  the  effects  of  absorption  and  leakage ;  the 
capacity  can  be  accurately  determined  by  means  of  a  secohmmeter.* 

The  dielectric  constant  of  rubber  insulation  varies  with  the  percentage  of 
rubber  used  in  the  compound  rubbers,  and  also  with  the  mineral  ingredients. 

Single  and  Concentric  Conductor  Cables. — In  cases  where  the  conductor  is 
surrounded  by  a  concentric  conductor,  lead  sheath,  or  armour,  the  form  factor 
can  be  easily  determined,  and  therefore  the  capacity  of  any  such  cable  calcu- 
lated. 

The  electrostatic  capacity  of  a  condenser  formed  of  two  concentric  conductors 
is  equal  to — 

KZ 
g  electrostatic  units, 

2  log.  ^ 

where  K  =  dielectric  constant  of  insulating  material. 

I  =  length  of  cable  in  centimetres. 
d  =  diameter  over  the  inner  conductor. 
D  =  diameter  over  the  dielectric. 

Therefore,  the  capacity  in  microfarads  per  kilometre  is  equal  to — 
K  .  10*  K  0-02415  K 

"D  =    ,_    D 


^-(?) 


9   .    10»       18  luge  ^5  logio;, 

a  a 


or  the  capacity  in  microfarads  per  statute  mile  is  equal  to — 

0-0388  K 

log.  J 

Table  No.  202  gives  the  value  of  log^o  -,  for  various  conductors  and  various 

a 
thicknesses  of  dielectric. 

•  See  "  Capacity  of  Cables,"  by  F.  J.  0.  Howe.    ♦'  The  Electrician,"  vol.  Ix.  p.  864. 
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Table  No.  202.— 


®  a 

gg    Diam 
of 
Con- 
.  0  ductor, 
§*§     mm. 

^8 


4  2 
6  2 


10 
16 


25  6 

35  7 
50  9 
7011 

9512 
12o'l4 
15016 
18518 

210,19 
240  20 
28022 

31023 

I 

355  24 
40026 
50029 
62533 

72535 

800  37 
1000'41 


Badial  Thickness  of 


1*00 


1*25 


2758 


1'60    1-76 


1740 
1440 

1106 
0980 
0839 
07191 


0561 
0504 
0453 

0430 
0402 
0378 
0358 

0334 
0322 
0286 
0257, 

0241 
0224 
0204 


32220 
2806' 
2100 
1730 

1335 
1200 
1040 

0878j 

0766 
0689 
0615 
0550 

0523 
0500l 

0467 
0445 

0414 
039o| 
0354 
0318 

0302 

I 
0278 

0220' 


36640 
3197, 
2400 
2010 

1570 
140o] 
1210 
1030 

0906. 
0817' 

0734'  ' 
0656 

O622' 

0592 

0554 
0531 

0492 
0469 
0430 

0378' 

0358 
0334 
0306 


00    2*25    2-50    2-75    3*00    3*5 


39880 

3551 
2710 


2270, 


1790 
1600 
1370 
1170 

1040 
0941 
0842 
0756 


0719 
0682 

064l| 
0615J 

0569| 
0542 
0484' 
0434' 

0414 
0386 
0358 


44250 

3897| 
2990 
2500 

1990 
1780 
1540 
1330 

1170 

1060 

0955' 

0846' 

i 
0813' 

0774' 

0726 

0689 

0648 
0615 
0554' 
050o[ 

0469- 
0438, 
0406' 


47510 
4200 
3240 
2740 

2180 
1960 
1700 
1460 

1290 
1170 
106o[ 

0945' 

I 

0874 
0864 
0821 
0774 

0722 
0689 
0618 
0553 

0523 
0492 
0450 

I 


50700 
44871 
3490' 
2960 

2380, 
2180 
185o] 
1600 

1410 

1280 
1170 
1040, 


0945; 
O885' 
0846' 

0795 
0756 
0682 
0616 

I 
0580 

0539 

0500 


53590 

4764J 
3730, 
3170 


2550 
2300 
2000 
1740 

1540 
1390 
1270' 
1130 

108 
104 
0969 
0927 

0867 
0828 
0745 
0671 

0637 
0592 

0542 

I 

I 


56340 
5017| 
4140 
3360 

2720 
2460 
2150, 
1860 

1660 

1500 
1370 
1220 


1170 
1120 
1040 
1000 

0938 
0892' 


0726 

0692 
O645' 
0588! 


613 
549 
435 
374 

304 
275 
242 
211 

188 
171 
155 
139 

133 
126 
119 
114 

107 
102 
092 
083 

078 
074 
067 
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Valuk  op  Log  — . 
a 


Dielectric  in  mm. 


4*0    4'6    6*0    6*0    Y'O    8-0    9-0    10-0   11*0    12'0    13'0    14*0   16'0 


6580 
591 1 

474| 
408 

334' 
304' 

26?' 
234 

209 
191 
173 
156 

149 

I 
142 

134; 

128 

121 
115 
104 

094' 

I 

I 

088 

084' 

076 


6970 
629 
508 
440' 

362 

330 
292. 
256 

229 
210 
191 
172 

164 
157 
148 
142 

134 
128 
115 

104 

098 
093 
058' 


734  0 
664 
540 
470 

389 
355 
314 
277 

248 

228 
207 
188 

179 
171 
162 

155 

146 

140 
126 
II4I 


108; 
102 
094 


8000 

728' 
598 
524 

438' 

401 1 
358 
316 

284 
262 
239 
217 

208 
199 
188 
180 

170 
163 
148 
134 

127 
120 
110 


8570 
783 
649 
572 

481 
443 
396 
352' 

318 
293 
269 
244 

235 
225 
213 
204 

193 

185 
168 
153 

145 
137 
126 


908  0 
832 
695 
614 

521 
481 
431 
385 

349 
323 
297 
270 

260 
249 
236 
227 

215 
206 
188 
171 

163 
154 
142 


9530 
8761 
736 
654 

557 
516 
465 
416 

378j 

350 
323| 
295' 


284| 
272' 
258' 
249 

236 

I 
226 

207, 

188 

179 
170 
I57I 


9941 
916'o 

774' 
69o| 

591 
548 
495 

445' 

405 
376 

347  ■ 
318 

306, 

294 
280 
270 

256 
245 
225' 
205 


195 
185 
171 ' 


013 
952 
809 
723 

622 
578 
524 
472 

431 
401 
371 
340 

327 
316 
300 
290 

275 
264 
242 
222 

210 
200 
185 


L2'0 

L3*0 

1 

065  1 

•097 

0 

987  1 

•018 

841  0 

871 

754 

783 

651 

678 

607 

633 

551 

576 

497 

521 

455 

478 

424 

•446 

393 

414 

361 

381 

348 

368 

335 

354 

319 

338 

308 

326 

292 

310 

282 

299 

258 

274 

237 

252 

226 

240 

214 

228 

199 

212 

127  1 
046  1 
899  0 
810 

704 
658 
600 
544 

500 
467 
434 
400 

386 
373 
356 
344 

327 
315 
290 
267 

253 
242 
224 
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Multicore  Cables. — The  capacity  of  multicore  cables  can  be  calculated,  but  the 
formulsB  are  very  cumbersome,  and  give  accurate  results  only  in  the  case  of  a 
perfectly  homogeneous  dielectric* 

The  more  satisfactory  method  is  to  measure  the  capacity  of  various  cables  and 
plot  curves  showing  the  capacity  in  relation  to  the  thickness  of  the  dielectric, 
and  the  size  of  the  conductor. 

At  least  two  values  of  the  capacity  are  necessary  to  completely  determine 
the  capacity  constants  of  any  multicore  cable. 

In  the  case  of  two-core  cable,  the  following  tests  would  be  taken  : — 

(i)  Capacity  of  conductor  1  against  conductor  2  and  lead  sheath  =  c^. 

(ii)  Capacity  of  conductors  1  and  2  against  the  lead  sheath  =  c^. 

The  working  or  apparent  capacity  per  core  will  be  equal  to — 

In  the  case  of  three-core  cable : — 

(1)  Capacity  of  conductor  1  against  conductors  2  and  3  and  lead  sheath  =  o^. 

(ii)  Capacity  of  conductors  1+2+3,  against  the  lead  sheath  =  Cg,  or 

(iii)  Capacity  of  conductors  1+2  against  conductor  3  and  lead  sheath  =  O3. : 

Then  the  working  or  apparent  capacity  per  core  wiil  be  equal  to — 

In  the  case  of  four-core  cable : — 

(i)  Capacity  of  conductor  1  against  conductors  2  +  3  +  4  and  lead  sheath =0i. 
(ii)  Capacity  of  conductors  1  +  3  against  conductors  2+4  and  lead  sheath =02 
(note  conductors  number  1  and  .3  are  diagonally  situated). 

Tiien  the  working  or  apparent  capacity  per  core  will  be  equal  to — 

*       2 

The  following  curves  give  the  value  of  the  various  capacities  for  three-core 
cables ;  in  each  case  c^  is  the  capacity  of  one  conductor  against  the  other  two 
conductors  and  earth,  c^  is  the  capacity  of  all  three  conductors  against  earth,  and 

2     x6 

is  the  working  or  apparent  capacity  per  conductor.  The  figure  at  the  side  of  the 
curve  gives  the  thickness  of  the  dielectric  between  conductors,  and  between  con- 
ductors and  lead  sheath.  The  capacity  values,  of  course,  depend  to  a  certain 
extent  upon  the  composition  of  the  impregnating  compound. 

The  capacity  can  also  be  determined  by  measuring  the  charging  current  when 
a  sine  wave  voltage  is  applied  to  the  cable.  If  A  be  the  eflfective  value  of  the 
charging  current  in  amperes,  V  the  eflfective  value  of  the  voltage,  which  in  the 
ease  of  three-phase  working  is  equal  to  the  voltage  between  phases  divided  by 
V3,  and  c^  be  the  frequency,  then — 

A.10«         ^        .,    .       .      ^      ^ 
n v"  =  Capacity  in  microfarads. 

*  See  "  Beitrage  zur  Theorie  der  Kabel,"  by  Leon  Lichtenstein. 
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Dielectric  Resistance. 

The  dielectric  resistance  of  single  conductor  and  concentric  conductor  cables 
can  be  calculated  from  the  formula — 

<r  .  logio 
—  —  =  megohms  per  statute  mile  at  60°  F. 

where  ff  is  the  specific  dielectric  resistance  of  the  insulating  material,  i.e.  the 
resistance  per  cubic  centimetre  after  one  minute's  electrification  at  60°  F. 

In  the  case  of  multicore  cables  the  dielectric  resistance  is  best  obtained  firom 
curves  based  upon  tests  on  actual  cables. 

Carrying  Capacity  op  Cables. 

The  current  allowable  in  any  conductor  can  be  determined  with  regard  to 
either  economy  or  the  safe  working  temperature  of  the  cable.  In  the  case  of 
cable  working  at  fairly  low  voltages  the  current  that  would  ultimately  raise  the 
cable  to  the  safe  working  temperature  is  generally  much  greater  than  the 
economical  current,  therefore  the  working  current  should  be  determined  by 
means  of  the  well-knovm  Kelvin  rule. 

In  the  case  of  extra  high  tension  cable,  however,  the  economical  current  may 
be  greater  than  that  corresponding  to  the  safe  working  temperature  of  the  cable, 
therefore  the  working  current  has  to  be  calculated  on  the  basis  of  the  safe 
working  temperature. 

Tables  Nos.  13  and  14  (Chapter  I.)  give  the  values  of  the  current  for  various 
copper  conductors  according  to  the  old  "  rule  "  of  1000  amperes  per  square  inch, 
and  also  according  to  the  rule  of  the  Institution  of  Electrical  Engineers  for  con- 
ductors laid  in  casing  or  tubing,  viz. : — 

Log  e  =  0-82  log  A  +  0-415 
or  c  =  2-6A0«2 

where  c  is  the  current  in  amperes,  and  A  is  the  sectional  area  of  copper  in 
thousandths  of  a  square  inch. 

Table  No.  203  gives  the  maximum  allowable  current  for  various  cables  b& 
recommended  by  the  Verband  Deutscher  Elektroteobniker ;  the  values  given  for 
the  underground  cables  are  allowable  when  the  cables  are  laid  direct  in  tht^ 
earth.  For  unfavourable  conditions,  such  as  when  more  than  two  cables  are 
laid  together,  or  when  the  cables  are  laid  in  ducts,  it  is  eidvisable  to  allow  only 
75  per  cent,  of  the  values  given. 

InstaUation  Wires, — Kennelly  gives  the  following  formula  for  determining 
the  allowable  current  for  installation  cables  enclosed  in  wood  casing — 

I  =  560d' 

or  I  =  138  d' 

where  I  is  the  current  allowable  for  a  temperature  rise  of  14°  C,  d  is  the 
diameter  of  the  copper  conductor  in  inches,  and  D  is  the  diameter  of  the  copper 
conductor  in  centimetres.  Heavily  insulated  wires  armoured  or  laid  in  ducts 
radiate  heat  more  readily  than  wires  enclosed  in  wood  casings. 

Underground  Cables. — From  the  results  of  numerous  experiments.  Apt  and 
Mauritius  give  the  following  empirical  formula  for  determining  the  current 
allowable  in  underground  cables  : — 


Digitized  by  CjOOQ iC 


412 


ELECTRIC  CABLES 


V 


<Q 


where  t  is  the  allowable  rise  of  temperature  in  degrees  Centigrade,  Q  is  the  area 
of  the  conductor  in  square  millimetres,  I  the  allowable  current  in  amperes,  and 
6  a  constant  depending  upon  the  type  of  cable.  When  more  than  one  cable  are 
laid  together,  tne  safe  value  for  t  will  be  about  15^  C.  The  values  of  e  for  a 
temperature  ride  of  15°  C.  are  given  as : — 

Single  Cables e  =  1  x  0*018  =  0-018 

Concentric  and  twin  cables «  =  2  x  0-018  =  0-036 

Triple  concentric  and  three-core  cables     ..  e  =  3xO*OI8  =  0-054 

Four-core  cables         e  =  4x  0*018  =  0-072 


Table  No.  203. — Curkent-Carrying  Capacity  op  Cables  in  Amperes. 
As  recommended  by  the  Verband  Deutdcher  Elektrotechniker. 
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The  relation  between  current  and  temperature  in  underground  cables  has 
been  very  thoroughly  investigated  by  Teichmuller  and  Humann  (see  various 
communications  to  the  "  Elektrotechnischer  Zeitschrift ")  who  give  the 
formula — 
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where  I  =  nmperes  per  conductor. 
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2-303x10-* 


V  =  number  of  conductors, 
p  T  =  specific  resistance  of  the  conducting  material  in  ohms  per  metre/square 
millimetre  at  the  temperature  corresponding  to  the  temperature 
rise  of  t°  Centigrflde. 
Q  =  cross  section  of  each  conductor  in  square  millimetres. 
T  =  temperature  rise  in  degrees  Centigrade. 
0*  KT  =  spf  ciflc  resistance  to  heat  for  the  insulating  material  in  electrical  units. 
(TnT  =  specific  resistance  to  heat  for  the  earth  in  which  the  cable  is  laid  in 

electrical  units. 
DoJ=  reduced  overall  diameter  of  cable. 

I  =  depth  in  millimetre  at  which  the  cable  is  laid. 
Dii  =  diameter  of  the  copper  enclosing  circle  reduced  to  the  basis  of  a 

single  cable. 
Da  =  diameter  overall. 

The  specific  resistance  of  copper  in  ohms  per  metre/square  millimetre  at  15° 
Centigrade,  which  may  be  regarded  as  the  maximum  summer  temperature  at  a 
depth  of  about  one  metre,  is  equal  to — 

p,.  =  0  0175 
therefore  pr    =  (1  4- 0-004 t)  0  0175 

If  the  safe  working  temperature  of  the  cable  be  taken  as  40°  Centigrade,  then 
the  allowable  temperature  rise  will  be  25°  Centigrade. 

.-.     pt    =      {1  +  25(0-004)}  0-0175   =  0*01925 

(T  KT  the  specific  heat  resistance  of  the  insulating  and  worming  material  has 
been'found  from  experiments  to  be  for  paper  and  jute — 

For  single  conductor  low  tension  cable  Okt  —  650 
For  multicore  low  tension  cable  . .  (Tkt  =  600 
For  multicore  high  tension  cable     . .      Ckt  =  550 

and  (Tnr  for  earth  can  be  taken  to  average  50.' 

i,  the  depth  of  the  cable  can  be  taken  as  approximately  700  millimetres. 
Dal,  the  reduced  overall  diameter  of  the  cable,  is  equal  to — - 

D,        U,        »<• 

where  Dj  =  diameter  under  the  lead  sheath. 
D,  =  diameter  over  the  lead  sheath. 
D,  =  diameter  under  the  metallic  armour. 
D4  =  diameter  over  the  metallic  armour. 
Da  =  diameter  over  the  outer  jute  serving. 

Dt,  Ihe  diameter  of  the  substituted  single  conductor,  has  been  calculated 
by  Professor  Mie,  who  gives  the  formula — 
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Dti  =  D/       /  ^, '^ 

where  Rt  =  radius  of  the  copper  enclosing  circle. 

Di  =  2  Ri. 

p     =  radius  of  any  one  conductor. 

V     =  number  of  conductors. 
By  assuming  an  allowable  rise  of  temperature  to  40°  C.  with  paper  or  jute 
insulated  copper  conductors  laid  70  centimetres  deep,  the  formula  reduoes  to — 

.( J5Q \ 


Or  for  single  conductor  cables — 
For  2-core  cables — 


1  = 


25  Q 


25  Q 


For  3-core  cables — 


1  =  68-7 


x/' 


25  Q 


550  logio 


\Dii 


)  +  50 


In  addition  to  the  heating  effect  of  the  current,  upon  which  the  above 
formula  is  founded,  there  will  be  further  heating  effects  due  to  the  eddy  current 
losses  in  the  conductor  and  lead  sheath  and  to  dielectric  losses,  in  total  from 
6  to  10  per  cent,  of  the  C^R  loss. 

The  following  example  shows  the  application  of  the  formula  j  3  x  0  •  05  square 
inch  paper  insulated  cable  to  following  specification : — 


19  X  1*47  mm.  copper  wires 

Paper  14  mm.  between  conductors    . 

Three  cores  laid  up  together  and  wormed 

Paper  14  mm.  between  copper  and  lead 

Lead  3*5  mm.  thick 

Jute  serving  ..... 

Two  steel  tapes  55  x  1  *  1  mm. 

Jute  serving 

Q  =  32-2  eq.  mm. 

60        71 


diameter  =  7*35 
=  21-35 
=  46-00 
=  60-00 
=  67-00 
=  71-00 
=  75-4 
=  79-4 


Dal  = 


67 


75-4 


79-4  =  67-0  mm. 


<>'■■"  ^mw'"--' 


Da    =79-4 


1  =  68 


■V 


25  X  32-2 


550  logio 


67  ,  Ka  i^„  2800 
15784 +  ^^^^S- 79-^4 


=  95  amperes. 
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Allowing  5  per  cent  for  the  losses  in  dielectric,  lead,  etc.,  we  obtain 
90  amperes  as  the  maximum  allowable  current. 

If  I  is  the  allowable  current  for  a  single  conductor  cable,  then  0*74 1  can  be 
taken  as  the  maximum  allowable  current  for  the  corresponding  concentric  cable 
and  0'66 1  for  the  corresponding  triple  concentric  cable. 

Voltage  Stress  in  Altebnate  Cubbent  Cables. 

If  an  alternating  voltage  be  applied  to  an  insulated  conductor,  the  fall  of 
potential  across  any  concentric  layer  of  the  dielectric  will  be  inversely  pro- 
portional to  the  electrostatic  capacity  of  that  layer.  In  the  case  of  single  and 
concentric  conductor  cables,  the  capacity  of  any  layer  of  the  dielectric  is  directly 
proportional  to  the  value  of  the  dielectric  constant  of  the  dielectric,  and  inversely 

D 
proportional  to  the  value  of  log  j- ,  where  D  is  the  external  and  d  the  internal 

diameter  of  the  layer ;  therefore,  proceeding  in  layers  from  the  conductor  out- 

D 
wards,  the  value  of  log    ■,    decreases  in  value,  and  consequently  the  capacity 

increases,  assuming  a  homogeneous  dielectric ;  the  electric  stress  will  therefore 
be  a  maximum  near  the  conductor  and  a  minimum  at  the  outer  surface  of  the 
dielectric.    It  follows  that  in  order  to  use  the  dielectric  economically,  the  value 

D 
of  the  dielectric  constant  ought  to  decrease  as  the  value  of  log  ^-decreases,  so 

that  the  capacity  of  each  layer  be  equal,  and  therefore  the  electric  stress  equal 
throughout  the  dielectric. 

This  method  of  making  the  capacity  of  the  successive  layers  equal,  known  as 
'*  grading  "  has  been  worked  out  by  O'Gorman,  Jona,  Bussell  and  others. 

Table  No.  204. — Dieleotbio  Details  op  an  Automobilb  Cable, 
KuBBEB  Insulated. 


Radii  of  the 
Layer 


Inner 

Outer 

Conductor. . 

0 

1 

Pure  Rubber 

1 

1-5 

1-5 

2-0 

n 

2-0 

2-5 

2-5 

3-0 

Separator . . 

3-0 

3-5 

3-5 

4-0 

40 

4-5 

»> 

4-5 

5-0 

Jacket 

5-0 

5-5 

5-5 

6-0 

»»          *  • 

6-0 

6-5 

>»          •  • 

6-5 

7-0 

»          •  • 

7-0 

7-5 

'  Capacity 
_,,  ,    ^  .    of  Layer, 
Dielectric    Micro- 
Constant     fj^rads 
,  ,  per  km. 


2-3 
2-3 
2-3 
2-3 
3-5 
3-5 
3-5 


0-315 
•446 
•574 
•703 
1-272 
1-460 
1^65 
1-85 
2^93 
3-19 
3-49 
3-76 
4^06 


Relative 
Stress 

Voltage 
Distribu- 
Uonat 
10,000 
Volts 

1000 

2510 

705 

1766 

550 

1378 

450 

1127 

248 

622 

216 

542 

191 

479 

170 

427 

108 

271 

99 

248 

90 

226 

84 

211 

77 

193 

3988 

Potential  Dielectric 
to  Earth  Stress  in 
in  Volts       Volts 
'  per  mm. 


10000 

7490 

5724 

4346 

3219 

2597 

2055 

1576 

1149 

878 

630 

404 

193 

0 


0 

5020 

3532 

2756 

2254 

1244 

1084 

958 

854 

542 

496 

452 

422 

386 


Note. — This  cable  broke  down  at  34,000  volts  effective. 
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COMHICTDR 

PURE  RUBBER 
K-2-3 

COMPOUND  RUBBER 
K-3-5 

COMPOUND  RUBBER 
K-frO 

M8000 


6000 


a  RVE-  M9  i  6 


FALL  or 
AUTC 


POTENTI  ^L  IN  AN 
MOBILE  (ABLE 


N 


'  vFAU.  OF 

•^VIOEAl 

\ 

\ 


POTENTIAI^  IN 
CABLE 


£2000 


F/  LL  OF  POT  LNTIAL:^ 
I  AITOMOBlLi: 


CABLE  'v 


\ 


\ 


=:^ 


2  3  4  5  6 

RADIUS    OF  LAYERS  IN    M  .M 


CONDUCTOR 

PURE  RUBBER 
K-2  3 

COMPOUND  RUBBER 
K«  3-5 

COMPOUND  RUBBER 
K-SfO 

<o60Q0 


PIOOO 
111 
I     0 


\ 
\ 

\ 

Ql£ 

CURVE 
LECTRIC 

1?    67. 

STRESS  1 

% 

\ 
\ 

ELECTRIC 
AUTDMOB 

STRESS  1 
L£  CABLE 

AN  1 

1 

lUTOMOBI 

LE    GAEL 

E 

i-..i...«. 

'-^^ 

—.«..—. 

DIELECl 

RIC  STRE 

» IN  IDEA 

.CABLE 

1 

1 
--1 

3  4-5 

RADIUS  OF  LAYERS  IN  MM 
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CONDUCTOR 

RUBBER 
K-61 

RUBBER 
K-4.7 

RUBBER 
K-4.2 

IMPRECNATED  PAPER 
K=4-0 

LEAD 
SHEATH 

13  IS  17  19 

RADIUS  OF  LAYERS  IN  MM 


2S 


CONDUCTOR 

RUBBER 
K»6I 

RUBBER 
K=4-7 

RUBBER 
K  =  4-2 

IMPREGNATED  PAPER 
K=4.Q 

LEAD 
SHEATH 

13  IS  17  19  21 

RADIUS  OF  LAYERS  IN  MM 
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When  the  insulation  of  the  conductor  consists  of  various  materials  having 
various  dielectric  constants,  the  distribution  of  the  electric  potential  can  be  de- 
termined as  shown  in  Table  No.  204,  which  at  the  same  time  shows  the  waste  of 
material  in  the  ordinary  type  of  automobile  cable.  The  capacity  of  each  layer  is 
first  calculated,  and  the  relative  stress  determined  inversely  proportional  to  the 
capacity ;  the  total  '*  relative  '*  stress  is  then  equated  to  the  total  voltage  and  the 
actual  dielectric  stress  determined  for  each  layer. 

Curve  No.  66  shows  the  fall  of  potential,  and  Curve  No.  67  the  distribution  of 
the  dielectric  stress  of  the  automobile  cable. 

Table  No.  205,  and  Curves  Nos.  68  and  69,  give  the  distribution  ot  potential 
and  dielectric  stress  for  the  Pirelli  exhibition  cable  working  at  100,000  volts;  it 
must  be  remembered  that  a  dielectric  stress  of  9000  volts  per  millimetre  for  india- 
rubber,  and  6000  volts  per  millimetre  for  paper,  is  hardly  allowable  in  any  com- 
mercial cable,  for  the  factor  of  safety  in  the  one  case  is  less  than  3  and  in  the 
other  slightly  more  than  3. 


Table  No.  205.- 

— Dieij:otrio  Details  of  MbssAb.  Pirelli's  Milan 

Exhibition  Cable. 

Radii  of  the 

Dielec- 

%!f^ 

Voltage 

Dielectric 

Layer 

tric 

Layer, 

Relative 

Distri- 

Potential 

Stress  in 

Dielectxic 

Con- 

Micro- 

Stress 

bution 

to  Earth 

Volts 

stant 

farads 

at  100,000 

in  Volts 

per  mm. 

Inner 



Outer 

per  km. 

Volts 



Conductor. . 

0 

9 

100000 

0 

Rubber      . . 

9 

9-5 

61 

6'-*13 

1000 

4470 

95530 

8940 

9-5 

10 

6-1 

6-68 

918 

4100 

914.30 

8200 

" 

10 

10-5 

6-1 

7-00 

876 

3910 

87520 

7820 

10-5 

11 

6-1 

7-36 

833 

3720 

83800 

7440 

''          .'  * 

11 

11-5 

61 

7-74 

793 

3540 

80260 

7080 

Rubber      ! ! 

11-5 

12 

4-7 

6-29 

975 

4350 

75910 

8700 

»> 

12 

12-5 

4-7 

6-51 

942 

4200 

71710 

8400 

»» 

12-5 

130 

4-7 

6-74 

910 

4055 

67655 

8110 

' 

13 

13-5 

4-7 

7-08 

867 

3870 

63785 

7740 

13-5 

13-8 

4-7 

12-2 

503 

2240 

61545 

7466 

Rubber      ! . 

13-8 

14 

4-2 

16-9 

363 

1620 

59925 

8100 

14 

14-5 

4-2 

6-79 

904 

4030 

55895 

8060 

!,'      .*  * 

14-5 

15 

4-2 

713 

860 

3840 

52055 

7680 

150 

16 

4-2 

3-67 

1670 

7450 

44605 

7450 

16 

17 

4-2 

3-89 

1576 

7030 

37575 

7030 

17 

18 

4-2 

412 

1488 

6645 

30930 

6645 

18 

18-3 

4-2 

151 

406 

1810 

29120 

6033 

Paper 

18-3 

19 

40 

6-25 

981 

4380 

24740 

6257 

19 

20 

4-0 

4-6 

1334 

5960 

18780 

5960 

20 

21 

4-0 

4-82 

1273 

5696 

13084 

5696 

21 

22 

40 

5-06 

1211 

5414 

7670 

5414 

22 

23 

4-0 

5-33 

1151 

5150 

2520 

5150 

23 

23-5 

4-0 

10-88 
Total  = 

564 

2520 

0 

5040 

22398 
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Extra  High  Ten$ion  Cables  — ^The  size  of  the  copper  conductor  for  ordinary 
high  and  low  tension  cable  is  determined  by  the  cnrrent  required  to  be  trans- 
mitted, or  by  the  allowable  or  economical  drop  of  potential.    In  the  case  of  extra 
high  tenuion  cables  the  size  of  the  conductor  may  also  be  governed  by  the 
working  pressure,  by  the  safety  factor  allowed,  and  by  the  dielectric  used. 
Let  R  be  the  radius  oyer  the  dielectric  in  millimetres, 
r  be  the  radius  over  the  conductor  in  millimetres. 
V  be  the  working  pressure  in  volts. 

S  be  the  maximum  allowable  dielectric  stress  in  volts  per  millimetre. 
Then  the  electric  stress  at  any  point  distant  x  millimetres  from  the  centre  of 
the  conductor  will  be  equal  to — 

V 

ajloge  ^ 

If  the  dielectric  be  homogeneous,  then  the  electric  stress  on  the  dielectric  will 
be  a  maximum  at  the  surface  of  the  conductor,  that  is,  when  a  =  r,  therefore  the 
maximum  stress  will  be — 


rloge?^ 
r 

Therefore  the  cable  must  be  so  proportioned  that 

V 


rlog, 


T-" 


=  ,:-(,-!), 


R         -^  R  - 

that  is  =  €  r's     that  is        =  €  r 

r  r 

where  T  =    q,  or  equal  to  the  thickness  in  millimetres  of  a  plane  sheet  of  the 

dielectric  necessary  for  the  working  pressure  of  V  volts. 

Therefore 

an 

dr 

therefore,  if  r  is  greater  than  T,  then  — —  will  be  positive,  and  as  the  radius  of 

the  conductor  increases,  so  the  radius  over  the  dielectric  must  be  increased,  as 
is  the  case  with  low  tension  and  ordinary  high  tension  cables.    If,  however,  T 

is  greater  than  r,tben^-   will  be  negative,  and  therefore  the  radius  over  the 

dr 
dielectric  (R)  will  decrease  as  the  radius  of  the  conductor  is  increased  until 
r  =  T. 

Therefore,  for  any  given  values  of  the  working  pressure  and  maximum  allow- 
able dielectric  stress,  the  smallest  overall  radius  will  be  obtained  when 

"I- 

the  radius  over  the  dielectric  in  this  case  will  be 


R  =  r(€)7=  2-7183  r. 

^         2tE  2 
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As  the  radios  of  the  conductor  is  farther  increased,  so  the  radius  over  the 
dielectric  will  increase,  hut  the  qnantity  of  insulating  material  will  not  reach  its 
minimum  yalue  nhtil  the  radios  of  the  condoctor  reaches  the  yaloe  r  =  1  *  254  T  as 
shown  by  Alex  Bossell  (Paper  read  before  the  Institotion  of  Electrical  Engineers, 
November  14, 1907).  As,  however,  the  qoantity  of  sheathing  material  increases 
with  the  diameter  over  the  dielectric,  therefore  the  *'  economical  **  radios  of  the 
condoctor  lies  between  T  and  1  254  T  in  valoe. 

AUowabU  StresM  in  Paper  Cables. — The  safe  commercial  working  pressore  for 
any  extra  high  tenHion  cable  can  be  experimentally  determined  by  measoring 
the  dielectric  losses  with  incresisin^  voltages.  The  corve  plotted  from  these 
valoes  shows  the  relation  between  dielectric  loss  and  voltage  to  be  fairly  pro- 
portional op  to  a  certain  valoe  of  the  voltage,  beyond  which  the  loss  increases 
very  rapidly.  Experiments  carried  oot  on  a  three-core  cable  with  70  sq.  mm. 
condoctors  insolated  with  12  *  5  mm.  of  paper  copper  to  copper  and  copper  to  lead 
sheath,  showed  the  maximom  safe  worMug  pressore  to  be  approximately  19,000 
volts,  from  which  the  maximom  stress  per  mm.  is  foond  to  be — 

S  =  — ^     =     — ^^^^^^  ^     =     3000  volts  per  mm.' 
rloge?  5-1  log,:^ 

Forther  tests  were  carried  oot  on  three-core  cable  with  0*05  sq.  in.  con- 
ductors insolated  with  16  mm.  of  paper  copper  to  copper  and  also  copper  to  lead 
sheath,  from  which  the  safe  working  pressore  appearad  to  be  20,000  volts. 

.      g^ ^^'^^^  =     3140  volts  per  mm. 

3-9  lege  ^1 

Nomeroos  breakdown  tests  on  paper  insolated  cables  show  the  average 
dielectric  strength  to  be  20,000  volts  per  mm. ;  therefore,  by  taking  3000 
volts/mm.  as  the  working  pressore,  the  factor  of  safety  appears  to  be  6  *  6. 

The  minimum  diameter  of  condoctor  for  impregnated  paper  cable  can  now  be 
calcolated  for  any  working  pressore ;  for  example,  for  a  working  pressore  of 
40,000  volts,  the  minimom  radios  of  conductor  will  be 

=  ^.=  !M00  =  13.3mm. 
S  3000 

which  corresponds  approximately  to  0*6  sq.  in.  section. 

If  therefore  it  is  required  to  constroct  an  impregnated  pai>er  cable  for 
40,000  volts  working  pressore,  the  condoctor  sboold  be  given  an  overall  diameter 
of  26 -6  millimetres,  irrespective  of  the  necessary  copper  section;  this  can  be 
done  by  either  (i)  osing  a  condoctor  of  copper  wires  of  approximately  0*6  sqoare 
inch  cross-section,  which  will  be  oot  of  the  qoestion  onless  it  is  reqoired  to  trans- 
mit 300  to  500  amperes,  or  (ii)  osing  a  condoctor  of  lower  condoctivity  than 
copper,  soch  as  alominiom,  or  (iii)  stranding  the  reqoisite  nomber  of  copper  or 
alominium  wires  roond  a  dommy  centre  of  jote,  hemp  or  like  material.  The 
method  to  be  adopted  will,  of  coorse,  depend  open  the  relation  between  the 
minimom  diameter  of  the  conductor  and  the  diameter  of  the  copper  strand 
necessary  to  transmit  the  reqoired  current,  and  also  open  the  relative  prices  of 
copper,  alominiom,  etc.  The  dommy  centre  might  be  lapped  with  thick  paper, 
then  the  copper  wires  stranded  on,  and  finally  the  whole  covered  with  a  thin 
tobe  of  lead. 

Table  No.  206  shows  the  minimom  diameters  of  condoctor  for  varioos  working 
pressores  calcolated  for  impregnated  paper  insolated  cables,  and  also  the 
approximate  area  of  the  condoctor  strand  corresponding  to  these  diameters. 
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Table  No.  206.— Mihihvh  Diametbbs  of  Gonduotobs. 


Working  PresBiire 
.in  Volts 

V 

s 

Diameter  of 
Gondactor 
in  mm. 

10-0 

Approximate  corresponding 

eflfectnal  Area  of  Conductor  Strand 

in  sq.  in. 

15,000 

5-00 

0  093 

20,000 

6-(J(J 

13  3 

0-16 

25,000 

8-34 

16-7 

0-25 

30,000 

10-00 

20-0 

0-37 

35,000 

11-66 

23-3 

0-50 

40,000 

13-30 

26-6 

0-62 

45,000 

15-00 

30-0 

0-94 

50,000 

16-68 

33-4 

100 

Table  No.  207  gives  the  corresponding  diameters  over  the  paper  insulation 
and  also  the  thicknesses  of  the  dielectric,  from  which  values  it  appears  that 
assuming  a  factor  of  safety  of  6  to  7,  the  maximum  working  pressure  allowable 
for  single  conductor  impregnated  paper  cable  is  35,000  to  40,000  volts.  This  can, 
of  course,  be  increased  to  70,000  to  80,000  volts  for  single  phase  working,  by  using 
two  single  conductor  cables  having  their  lead  sheaths  earthed,  the  transformers 
feeding  the  cables  being  also  earthed  at  their  centre  points. 

Table  No.  207.— Dimensions  op  Dielectric. 


Working  Pressure 
in  Volts 


15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 


Dlam.  over  the 

Dielectric  in  mm. 

=  2-Yl83d. 


27-2 
36-2 
45-4 
54-4 
63-4 
72-3 
81-6 
90-8 


Radial  Thickness 
of  Dielectric,  mm. 


8-60 
11-45 
14-35 
17-20 
20-05 
22-85 
25-80 
28-70 


Cable  Dbums. 

In  cable  works  it  is  the  usual  practice  to  have  standard  sizes  of  drums,  at 
least  for  the  larger  cables.  The  dimensions  of  such  a  series  of  drums  are  given 
in  Table  No.  208. 

Table  No.  209  gives  the  manufacturing  lengths  of  cables  of  various 
diameters,  and  the  drum  of  the  above  series  on  which  they  would  be  packed. 

Table  No.  210  gives  the  length  of  cable  of  various  diameters  which  can  be 
packed  on  each  of  the  drums  in  the  above  series ;  such  a  table  is  useful  for 
exceptional  cases. 
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Tabls  No.  208. — Standabd  Cable  Dbums. 


Drum  No. 

Dimensions  in  mm. 

Approximate 

Weight  of 
Drum,  kllog. 

Approximate 
Weight  of 

Flange 

Body 

Width 

the  Lagging, 
kilog. 

L 
II. 

in. 

IV. 

2000 
1750 
1500 
1250 

1500 

1250 

1000 

750 

800 
800 

800 
800 

605 
420 
316 
250 

45 
40 
30 
24 

Table  No.  209. — Manufaotdbing  Lengths  op  Various  Cables,  coiled 
oif  Standard  Dbums. 


On  Drum  I. 

On  Drum  II. 

On  Dr 
Diam.  of 

um  III. 

Diam.  of 

Length  of  Gable 

Diam.  of        Length  of  Cable 

Length  of  Cable 

Cable,  mm. 

in  metres 

Cable 

mm.           in  metres 

Cable,  mm. 

in  metres 

82 

150 

54                     260 

36 

485 

81 

150 

53          '           275 

35 

500 

80 

150 

5 

2          1           275 

34 

510 

79 

150 

5 

1                     270 

33 

530 

78 

150 

5 

0                   277 

32 

540 

77 

150 

4 

9                   290 

31 

660 

76 

150 

4 

8                   290 

30 

670 

75 

160 

4 

7                   293 

29 

725 

74 

160 

4 

6         [          310 

28 

725 

73 

160 

4 

5          1           335 

27 

885 

72 

170 

4 

4         1          396 

26 

930 

71 

175 

4 

3         ;          410 

25 

930 

70 

175 

4 

2         1          420 

24 

1085 

69 

175 

4 

1                    430 

23 

1160 

68 

175 

4 

0                   435 

22 

1340 

67 

175 

3 

9                   460 

21 

1420 

66 

180 

3 

8                   460 

20 

1640 

65 

190 

3 

7                   485 

19 

1720 

64 

190 

18 

1950 

63 

193 

17 

2559 

62 

260 

16 

2917 

61 

260 

15 

3360 

60 

280 

59 

280 

58 

280 

57 

280 

56 

300 

55 

300 
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Table  No.  210. — LENaxH  op  Cable  on  Dbuhs. 


Piam. 

No.  of 

Length  of  Cable  in  Metres 

of 

No.  of 

Rings  in 

Ckble, 
mm. 

Layen 

each 
Layer 

81 

Drum 
I. 

Drum 

n. 

4-71 

Drmn 
IIL 

Drum 
IV. 

Drum 
I. 

11137 

Drum 
IL 

Drum 
IIL 

Dmm 
IV. 

10 

25 

5-5 

3-93 

s.„ 

9537 

7958 

6358 

11 

22 

73 

5-47 

68 

3 

90 

3 

11 

8784 

7516 

6263 

4994 

12 

20 

67 

5-46 

68 

3 

89 

3 

11 

7316 

6271 

5212 

4167 

13 

.  19 

62 

5-49 

70 

3 

92 

8 

13 

6467 

5536 

4617 

3687 

14 

17 

57 

5-46 

67 

3 

89 

3 

10 

5290 

4525 

3769 

3003 

15 

16 

54 

5-46 

68 

3 

89 

8 

11 

4717 

4043 

3360 

2687 

16 

15 

50 

5-46 

68 

3 

89 

3 

11 

4095 

3510 

2917 

2332 

17 

14 

47 

5-46 

67 

3 

89 

3 

10 

3592 

3072 

2559 

2039 

18 

13 

45 

5-44 

66 

3 

87 

3 

09 

3182 

2726 

2263 

1807 

19 

13 

42 

5-49 

70 

3 

92 

3 

13 

2997 

2566 

2140 

1708 

20 

12 

40 

5-46 

68 

3 

89 

3 

11 

2620 

2246 

1867 

1492 

21 

11 

38 

5-44 

* 

65 

3 

86 

3 

08 

2273 

1943 

1613 

1287 

22 

11 

36 

5-47 

68 

3 

90 

3 

11 

2166 

1858 

1544 

1231 

23 

10 

35 

5-43 

65 

3 

86 

3 

08 

1900 

1627 

1351 

1078 

24 

10 

33 

5-46 

68 

3 

89 

3 

11 

1801 

1544 

1283 

1026 

25 

10 

32 

5-5 

71 

3 

93 

3 

14 

1760 

1507 

1257 

1004 

26 

9 

31 

5-44 

66 

3 

87 

3 

09 

1517 

1800 

1079 

862 

27 

9 

30 

5-47 

69 

3 

90 

3 

12 

1476 

1266 

1053 

842 

28 

8 

28 

5-41 

63 

3 

84 

3 

06 

1211 

1037 

860 

685 

29 

8 

28 

5-44 

4 

65 

3 

87 

3 

08 

1218 

1041 

866 

689 

30 

8 

27 

5-46 

68 

3 

89 

3 

11 

1179 

1010 

840 

671 

31 

8 

26 

5-49 

70 

3 

92 

3 

18 

1141 

977 

815 

651 

32 

7 

25 

5-41 

63 

3 

84 

3 

06 

946 

810 

672 

535 

33 

7 

24 

5-44 

65 

3 

87 

3 

08 

913 

781 

650 

517 

34 

7 

23 

5-46 

67 

8 

88 

3 

10 

879 

751 

624 

499 

35 

7 

23 

5-48 

69 

3 

90 

3 

12 

882 

755 

627 

502 

36 

6 

22 

5-39 

69 

3 

81 

3 

03 

771 

619 

502 

399 

37 

6 

21 

5-41 

62 

3 

84 

3 

05 

681 

582 

484 

384 

38 

6 

21 

5-43 

64 

3 

85 

3 

07 

684 

584 

485 

386 

39 

6 

20 

5-44 

65 

3 

87 

3 

08 

652 

558 

464 

369 

40 

6 

20 

5-46 

68 

3 

89 

3 

10 

655 

561 

466 

372 

41 

6 

19 

5-48 

69 

3 

91 

3 

12 

624 

634 

445 

355 

42 

5 

19 

5-37 

58 

3 

79 

3 

01 

510 

435 

360 

285 

43 

5 

18 

5-39 

60 

3 

81 

3 

03 

485 

414 

342 

272 

44 

5 

18 

5-40 

61 

3 

83 

3 

05 

486 

414 

344 

274 

45 

5 

18 

5-42 

63 

3 

84 

3 

06 

487 

416 

345 

275 

46 

5 

17 

5-43 

64 

3 

86 

3 

07 

451 

394 

328 

260 

47 

5 

17 

5-44 

66 

3 

87 

3 

09 

462 

396 

338 

262 

48 

5 

16 

5-46 

68 

3 

89 

3 

10 

436 

374 

311 

248 

49 

5 

16 

5-47 

69 

3 

90 

3 

12 

437 

375 

312 

249 

50 

5 

16 

5-49 

71 

3 

93 

3 

14 

437 

376 

314 

251 

51 

4 

15 

5-35 

56 

3 

78 

2 

99 

321 

278 

226 

179 

52 

4 

15 

5-36 

4-57 

3-79 

8-00 

321 

274 

227 

180 
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Table  No.  210. — Length  ok  Cable  on  Drums — continued. 


Diam. 

No.  of 

Mean  Circumference 

Length  of  Gable  in  Metres 

of 

No.  of 

Kings  in 



Cable, 

Layers 

each 
Layer 

Dram 

Drum  1  Drum 

Drum 

Drum 

Drum 

Drum 

Dram 

mm. 

l. 

II. 

m. 

IV, 

1. 

U. 

IIL 

iV. 

53 

4 

15 

5-37 

4-59 

3-80 

302 

322 

275 

228 

181 

54 

15 

5-38 

4-60  1  3-81 

3-03 

322 

276 

228 

181 

55 

14 

5-40 

4-61      3-83 

304 

302 

258 

214 

170 

56 

14 

5-41 

4-62     3-84     305 

302 

258 

215 

170 

57 

14 

5-42 

4-64     3-86  i  3-07 

363 

259 

216 

171 

58 

13 

5-43 

4-65  '  3-86  1  3-08 

304 

260 

216 

172 

59 

13 

5-43 

4-66  ,  3-88 

3-09 

282 

242 

201 

160 

60 

13 

5-46 

4-68  !  3-89 

310 

283 

243 

202 

161 

61 

13 

5-47 

4-69     3-90 

3-12 

284 

243 

202 

162 

62 

13 

5-48 

4-70     3-91     313 

284 

244 

203 

162 

63 

3 

12 

5-33     4-52  1  3-73  i  21)4 

191 

162 

134 

105 

64 

3 

12 

5-31  1  4-52     3-74  ,  295 

191 

162 

134 

106 

65 

3 

12 

5-32  .  4-53  1  3-75  I  2*96 

191 

163 

135 

106 

66 

3 

12 

5-35  .  4-54     3-76  i  297 

191 

163 

135 

106 

67 

3 

12 

5-34     4-55  i  3-77     2*98 

192 

163 

135 

107 

68 

3  • 

11 

5-35  I  4-56  1  3-78  j  2-99 

176 

150 

124 

98 

69 

3 

11 

5-35  !  4-57  I  3-78     3-00 

176 

150 

124 

99 

70 

3 

11 

5-36     4-58     3-79     3-01 

176 

151 

125 

99 

71 

3 

11 

5-37     4-59     3-80 

3-02 

177 

151 

125 

99 

72 

3 

11 

5-38  1  4-60     3-81 

3-03 

177 

151 

125 

99 

73 

3 

11 

5-39  '  4-61  !  3-82     3-04 

177 

152 

126 

100 

74 

3 

10 

5-40  ;  4-62  ,  3-83  i  3*05 

162 

138 

114 

91 

75 

3 

10 

5-41  1  4-63  1  3-84 

3-06 

162 

138 

115 

91 

76 

3 

10 

5-42 

4-64  ,  3-85 

307 

162 

139 

115 

92 

77 

3 

10 

5-43 

4-65  1  3-86 

3-08 

162 

139 

115 

92 

78 

3 

10 

5-44 

4-65     3-87 

3-09 

163 

139 

116 

92 

79 

8 

10 

5-45 

4-66     3-88 

309 

163 

139 

116 

92 

80 

3 

10 

5-46 

4-67  1  3-89 

310 

163 

140 

116 

99 

81 

3 

9 

5-47 

1 

148 

.  •        . . 

82 

3 

9 

5-48        .. 

148 

1 

83 

3 

9 

5-49  ,     ..     i     .. 

148 

'.'.        '.'. 

84 

2 

9 

5-23 

. .     1 

92 

1 

\ 

85 

2 

9 

5-24 

•  •     i 

92 

86 

2 

9 

6-25 

::  !  :: 

92 

::  1 

1 

87 

2 

9 

5-25 

1      1 

92 

1 

1 

CONVEBSIONS. 


Millimetres  to  inches 

Inohes  to  millimetres 

Square  millimetres  to  square  inches 

Square  inches  to  squure  millimetres 

Circumferences  of  Circles  . . 

Areas  of  Circles        


See  Table  No.  105,  page  210. 
See  Table  No.  6,      page  55. 
See  Table  No.  2,      page  24. 
See  Table  No.  1,      page  2. 
See  Table  No.  86,     page  181. 
See  Table  No.  60,     page  137. 
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Table  No.  211. — Yards  to  Mktrbs. 


Yards 

Metres 
0-914 

Yards 

Metres 

Yard* 
51 

Metres 
46-634 

Yards 
76- 

Metres 

1 

26 

23-774 

69-494 

2 

1-829 

27 

24-688 

52 

47-548 

77 

70-408 

3 

2-743 

28 

25-603 

53 

48-463 

78 

71-322 

4 

3- 658 

29 

26-517 

54 

49-377 

79 

72-237 

5 

4-572 

30 

27-432 

55 

50-291 

80 

73-151 

G 

5-486 

31 

28-346 

56 

51-206 

81 

74-066 

7 

6-401 

32 

29-260 

57 

52-120 

82 

74-980 

8 

7-315 

33 

30-175 

58 

53-035 

83 

75-894 

9 

8-229 

34 

31-089 

59 

53-949 

84 

76-809 

10 

9  144 

35 

32-004 

60 

54-863 

85 

77-723 

11 

10-058 

36 

32-918 

61 

55-778 

86 

78-637 

12 

10-973 

37 

33-832 

62 

56-692 

87 

79-552 

13 

11-887 

38 

34-747 

63 

57-607 

88 

80-466 

14 

12-801 

39 

35-661 

64 

58-521 

89 

81-381 

15 

13-716 

40 

36-576 

65 

59-435 

90 

82-295 

16 

14-630 

41 

37-490 

m 

60-350 

91 

83-209 

17 

15-545 

42 

38-404 

67 

61-264 

92 

84-124 

18 

16-459 

43 

39-319 

68 

62-178 

93 

85-038 

19 

17-373 

44 

40-23?) 

69 

63-093 

94 

85-953 

20 

18-288 

45 

41-147 

70 

64-007 

95 

86-867 

21 

19-202 

46 

42-062 

71 

64-922 

96 

87-781 

22 

20  117 

47 

42-976 

72 

65-836 

97 

88-696 

23 

21-031 

48 

43-891 

73 

66-750 

98 

89-610 

24 

21-945 

49 

44-805 

74 

67-665 

99 

90-525 

25 

22-860 

50 

45-719 

75 

68-579 

100 

91-439 
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Table  No.  212. — Metres  to  Yards. 


Metres 

Yardfl 

Metres 
26 

Yards 
28-434 

Metres 

Yards 

Metres 
76 

Yards 

1 

1-094 

51 

56-775 

83-115 

2 

2-188 

27 

29-528 

52 

56-868 

77 

84-209 

3 

3-281 

28 

30-621 

53 

57-962 

78 

85-302 

4 

4-374 

29 

31-715 

54 

59-055 

•    79 

86-396 

5 

5-468 

30 

32-809 

55 

60- 149 

80 

87-490 

6 

6-562 

31 

33-902 

56 

61-243 

81 

88-583 

7 

7-655 

32 

34-996 

57 

62-336 

82 

89-677 

8 

8-749 

33 

36-089 

58 

63-430 

83 

90-770 

9 

9-843 

34 

37-183 

59 

64-524 

84 

91-864 

10 

10-936 

35 

38-277 

60 

65-617 

85 

92-958 

11 

12-030 

36 

39-370 

61 

66-711 

86 

94-051 

12 

13-123 

37 

40-464 

62 

67-804 

87 

95-146 

13 

14-217 

38 

41-558 

63 

68-898 

88 

96-239 

14 

15-311 

39 

42-651 

64 

69-992 

89 

97-332 

15 

16-404 

40 

43-745 

66 

71  086 

90 

98-426 

16 

17-498 

41 

44-838 

66 

72-179 

91 

99-519 

17 

18-591 

42 

45-932 

67 

73-272 

92 

100-613 

18 

19-685 

43 

47-026 

68 

74-366 

93 

101-707 

19 

20-779 

44 

48-119 

69 

75-460 

94 

102-800 

20 

21-872 

45 

49-213 

70 

76-553 

95 

103-894 

21 

23-966 

46 

50-306 

71 

77-647 

96 

104-987 

22 

24-060 

47 

51-400 

72 

78-741 

97 

106-081 

23 

25  153 

48 

52-494 

73 

79-834 

98 

107-175 

24 

26-247 

49 

53-587 

74 

80-928 

99 

108-268 

25 

27-340 

60 

54-681 

75 

82-021 

100 

109-362 
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Tablb  No.  213. — Lb.  to  Ki^gbammes. 


Lb. 

Kilog. 

Lb. 

KUog. 

Lb. 
51 

Kilog. 
23-133 

Lb. 
76 

Kilog. 

1 

0-454 

26 

11-793 

34-473 

2 

0-907 

27 

12-247 

52 

23-587 

77 

34-927 

3 

1-361 

28 

12-701 

53 

24-C40 

78 

35-380 

4 

1-814 

29 

13- 154 

54 

24-494 

79 

35-834 

5 

2-268 

30 

13-608 

55 

24-948 

80 

36-287 

6 

2-722 

31 

14061 

56 

25-401 

81 

36-741 

7 

3-175 

32 

14-515 

57 

25-855 

82 

37  195 

8 

3-629 

33 

14-969 

58 

26-308 

83 

37-648 

9 

4-082 

34 

15-422 

59 

26-762 

84 

38-102 

10 

4-536 

35 

15-876 

60 

27-252 

85 

38-555 

11 

4-989 

36 

16-329 

61 

27-669 

86 

39-009 

12 

5-443 

37 

16-783 

62 

28-123 

87 

39-463 

13 

5-897 

38 

17-236 

63 

28-576 

88 

39-916 

14 

6  350 

39 

17-690 

64 

29  0.30 

89 

40-370 

15 

6-804 

40 

18-144 

65 

29-483 

90 

40-823 

16 

7-257 

41 

18-597 

Q6 

29-937 

91 

41-277 

17 

7-711 

42 

19-051 

67 

30-391 

92 

41-731 

18 

8-165 

43 

19-504 

68 

30-844 

93 

42-184 

19 

8-618 

44 

19-958 

69 

31-298 

94 

42-638 

20 

9-072 

45 

20-412 

70 

31-751 

95 

43  091 

21 

9-525 

46 

20-865 

71 

32-205 

96 

43-545 

22 

9-979 

47 

21-319 

72 

32-659 

97 

43-998 

23 

10-433 

48 

21-772 

73 

33-112 

98 

44-452 

24 

10-886 

49 

22-226 

74 

33-566 

99 

44-906 

25 

11-340 

50 

22-680 

75 

34-019 

100 

45-359 
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Table  No.  214. — Kilogbammbs  to  Lb.    ■ 


Eilog. 

Lb. 
2-205 

Kilog. 
26 

Lb. 
57-320 

KUog. 

Lb. 

KUog. 
76 

Lb. 

1 

51 

112-436 

167-551 

2 

4-409 

27 

59-525 

52 

114-640 

77 

169 

756 

3 

6-614 

28 

61-729 

53 

116-845 

78 

171 

960 

4 

8-818 

29 

63-934 

54 

119-049 

79 

174 

•165 

5 

11023 

30 

66  139 

55 

121-254 

80 

176 

370 

6 

13-228 

31 

68-343 

56 

123-459 

81 

178 

•574 

7 

15-432 

32 

70-548 

57 

125-663 

82 

180 

779 

8 

17-637 

:•« 

72-752 

58 

127-868 

83 

182 

983 

9 

19-842 

34 

74-957 

59 

130-073 

84 

185 

118 

10 

22  046 

35 

77-162 

60 

132-277 

85 

187 

393 

11 

24-251 

36 

79-366 

61 

134-482 

86 

189 

597 

12 

26-455 

37 

81-571 

62 

136-486 

87 

191 

802 

13 

28-660 

38 

83-776 

63 

138-891 

88 

194 

010 

14 

30  865 

39 

85-980 

64 

in-096 

89 

196 

211 

15 

33  069 

40 

88-185 

65 

143-300 

90 

198 

416 

16 

35-274 

41 

90-389 

m 

145-505 

91 

200 

620 

17 

37-479 

42 

92-594 

67 

147-710 

92 

202 

825 

18 

39-683 

43 

94-799 

68 

149-914 

93 

205 

030 

19 

41-888 

44 

97-003 

69 

152-119 

94 

207 

234 

20 

44-092 

45 

99-208 

70 

154-323 

95 

209 

439 

21 

46-297 

46 

101-413 

71 

156-528 

96 

211 

644 

22 

48-502 

47 

103-617 

72 

158-733 

97 

213 

848 

23 

50-706 

48 

105-822 

73 

160-937 

98 

216- 

053 

24 

52-911 

49 

108-026 

74 

163-142 

99 

218- 

275 

25 

55-115 

50 

110-231 

75 

165-347 

100 

2-20-462 

Table  No.  215. — Pressure. 


Atmo- 

spheres 

Lb.  per  sq.  in. 

Lb.  per  sq.  ft. 
2116 

Kilog.  per  sq.  m. 

Feet  of  Water 

1 

14-7 

10333 

33-9 

2 

29-4 

4233 

20666 

67-8 

3 

44-1 

6349 

30999 

101-7 

4 

58-8 

8465 

41332 

135-6 

5 

73-5 

10581 

51665 

169-5 

6 

88-2 

12698 

61998 

203-4 

7 

102-9 

14814 

72881 

237-3 

8 

117-6 

16930 

82664 

271-2 

9 

132-3 

19047 

92997 

305-1 

10 

147 -C 

21163 

103330 

339-0 
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No 

Square 

Ciibe 

"SST 

Cube  Root 

Reciprocal 

I 

X 

Diam 

Circum- 
ference of 

Area  of 
Circle 

X 

X2 

V. 

V- 

d 

Cirele 
nd 

^ 

0 

0 

0 

0  0000 

0-0000 

00 

0-0 

0  000 

0-0000 

1 

1 

1 

1 

0000 

1-0000 

1-00000 

0-1 

0-314 

0 

0079 

2 

4 

8 

1 

4142 

1-2599 

0-50000 

2 

0-628 

0 

•0314 

8 

9 

27 

1 

7321 

1-4422 

0-33333 

3 

0-942 

0 

0707 

4 

16 

64 

2 

0000 

1-5874 

0-25000 

4 

1-257 

0 

1257 

5 

25 

125 

2 

2361 

1-7100 

0-20000 

5 

1-571 

0 

1964 

6 

36 

216 

2 

4495 

1-8171 

0-16667 

6 

1-885 

0 

2827 

7 

49 

343 

2 

6458 

1-9129 

0-14286 

7 

2-199 

0 

3848 

8 

64 

512 

2 

8284 

2-0000 

0-12500 

8 

2-513 

0 

•5026 

9 

81 

729 

3 

0000 

2-0801 

0-11111 

9 

2-827 

0 

•6362 

10 

100 

1000 

3 

•1623 

21544 

0-10000 

1-0 

3-142 

0 

7854 

11 

121 

1331 

3 

3166 

2-2240 

0-09091 

1 

3-456 

0 

9503 

12 

144 

1728 

3 

4641 

2-2894 

0-08333 

2 

3-770 

1 

1310 

13 

169 

2197 

3 

6056 

2-3513 

0-07692 

3 

4-084 

1 

•3273 

14 

196 

2744 

3 

7417 

2-4101 

0-07143 

4 

4-398 

1 

5394 

15 

225 

3375 

3 

8730 

2-4662 

0-06667 

5 

4-712 

1 

7671 

16 

256 

4096 

4 

0000 

2-5198 

0-06250 

6 

5-027 

2 

0106 

17 

289 

4913 

4 

1231 

2-5713 

0-05882 

7 

5-341 

2 

2698 

18 

324 

5832 

4 

2426 

2-6207 

0-05556 

8 

5-655 

2 

5447 

19 

361 

6859 

4 

3589 

2  6681 

0-05263 

9 

5-969 

2 

8353 

20 

400 

8000 

4 

4721 

2-7144 

0-05000 

2-0 

6-283 

3 

1416 

21 

441 

9261 

4 

5826 

2-7589 

0-04762 

1 

6-597 

3 

4636 

22 

484 

10648 

4 

6904 

2-8020 

0-04545 

2 

6-912 

3 

8013 

23 

529 

12167 

4 

7958 

2-8439 

0-04348 

3 

7-226 

4 

1518 

24 

576 

13824 

4 

8990 

2-8845 

0-04167 

4 

7-540 

4 

5239 

25 

625 

15625 

5 

0000 

2-9240 

0-04000 

5 

7-854 

4 

9087 

26 

676 

17576 

5 

0990 

2-9625 

0-03846 

6 

8-168 

5 

3093 

27 

729 

19683 

5 

1962 

3-0000 

0- 03704 

7 

8-482 

5 

7256 

28 

784 

21952 

5 

2915 

3-0366 

0-03571 

8 

8-796 

6 

1575 

29 

841 

24389 

5 

3852 

3  0723 

0-03448 

9 

9-111 

6 

6052 

30 

900 

27000 

5 

4772 

3-1072 

0-03333 

30 

9-425 

7 

0686 

31 

961 

29791 

5 

5678 

3-1414 

0- 03226 

1 

9-739 

7 

5477 

32 

1024 

32768 

5 

6569 

3-1748 

0-03125 

2 

10-05 

8 

0425 

33 

1089 

35937 

5 

7446 

3-2075 

0-03030 

3 

10-37 

8 

5530 

34 

1156 

39304 

5 

8310 

3-2396 

0-02941 

4 

10-68 

9 

0792 

35 

1225 

42875 

5 

9161 

3-2711 

0-02857 

5 

11-00 

9 

6211 

36 

1296 

46656 

6 

0000 

3-3019 

0-02778 

6 

11-31 

10 

1790 

37 

1369 

50653 

6 

0828 

3-3322 

0-02703 

7 

11-62 

10 

752 

38 

1444 

54872 

6 

1644 

3-3620 

0-02632 

8 

11-94 

11 

341 

39 

1521 

59319 

6 

2450 

3-3912 

0-02564 

9 

12-25 

11 

946 

40 

1600 

64000 

6-3246 

3-4200 

0-02500 

4-0 

12-57 

12-566 
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ELECTBIC  CABLES 
Table  No.  216— continued. 


Square 


1681 
1764 
1849 
1936 
2025 

2116 
2209 
2304 
2401 
2500 

2601 
2704 
2809 
2916 
3025 

3136 
3249 
3364 
3481 
3600 

3721 
3844 
3969 
4096 
4225 

4356 
4489 
4624 
4761 
4900 

5041 
5184 
5329 
5476 
5625 

5776 
5929 
6084 
6241 
6400 


Cube 

Square 
Root 

Cube 
Root 

Reciprocal 

Diam: 

Circum- 
ference of 

x3 

V. 

Vx 

X 

d 

Circle 
ird 

68921 

6-4031 

3-4482 

0-02439 

4-1 

12-88 

74088 

6-4807 

3-4760 

o-02:;8i 

2 

13-19 

79507 

6-5574 

3-5034 

0-02326 

3 

13-51 

85184 

6-6332 

3-5303 

0-02273 

4 

13-82 

91125 

6-7082 

3-5569 

0-02222 

5 

14-14 

97336 

6-7823 

3-5830 

0-02174 

6 

14-45 

103823 

6-8557 

3-6088 

0-02128 

7 

14-77 

110592 

6-9282 

3-6342 

0-02083 

8 

15-08 

117649 

7-0000 

3-6593 

0-02041 

9 

15-39 

125000 

7-0711 

3-6840 

0-02000 

5-0 

15-71 

132651 

7-1414 

3-7084 

0-01961 

1 

16-02 

140608 

7-2111 

3-7325 

0-01923 

2 

16-34 

148877 

7-2801 

8-7563 

0-01887 

3 

16-65 

157464 

7-3485 

3-7798 

0-01852 

4 

16-96 

166375 

7-4162 

3-8030 

0-01S18 

5 

17-28 

175616 

7-4833 

3-8259 

0-01786 

6 

17-59 

185193 

7-5498 

3-8485 

0-01754 

7 

17-91 

195112 

7-6158 

3-8709 

0-01724 

8 

18-22 

205379 

7-6811 

3-8930 

0-01695 

9 

18-54 

216000 

7-7460 

3-9149 

0-01667 

6-0 

18-85 

226981 

7-8102 

3-936?? 

0-01639 

1 

19-16 

238828 

7-8740 

3-9579 

0-01613 

2 

19-48 

250047 

7-9373 

3-9791 

0-01587 

3 

19-79 

262144 

8-0000 

4  0000 

0-01563 

4 

20-11 

274625 

8-0623 

4  0207 

0-01538 

5 

20-42 

287496 

8-1240 

4-0412 

0-01515 

6 

20-73 

300763 

8-1854 

4-0615 

0-01493 

7 

21-05 

314432 

8-2462 

4-0817 

0-01471 

8 

21-36 

328509 

8-3066 

4-1016 

0-01449 

9 

21-68 

343000 

8-3666 

4-1213 

0-01429 

7-0 

21-99 

357911 

8-4261 

4-1408 

0-01408 

1 

22-31 

373248 

8-4853 

4-1602 

0-01389 

2 

22-6? 

389017 

8-5440 

4-1793 

0- 01370 

3 

22-93 

405224 

8-6023 

4-1983 

0-01351 

4 

23-25 

421875 

8-6603 

4-2172 

0-01333 

5 

23-56 

438976 

8-7178 

4-2358 

0-01316 

6 

23-88 

456533 

8-7750 

4-2543 

0-01299 

7 

24-19 

474552 

8-8318 

4-2727 

0-01282 

8 

24-50 

493039 

8-8882 

4-2908 

0-01266 

9 

24-82 

512000 

8-9443 

4-3089 

0-01250 

8-0 

25-13 

Area  of 
Circle 


13- 
13- 
14- 
15- 
15- 

16- 
17- 
18- 
18- 
19- 

20- 
21- 
22- 
22- 
23- 

24- 
25- 
26- 
27- 
28- 

29- 
30- 
31- 
32- 
33- 

34- 
35- 
36- 
37- 

38- 

39- 
40- 
41- 
43- 
44- 

45- 
46- 
47- 

49- 
50- 
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Table  No.  216 — eontiuued. 


No. 

Square 

(;abe 

Square 

R'K>t 

Cube 
Root 

Reciprocal 
J 

Diam. 

circum- 
ference of 

Area  of 
Circle 

X 

X2 

X3 

v» 

- 

X 

d 

Circle 
nd 

'd2 
4 

81 

6561 

531441 

90000 

4-3267 

0-01235 

8-1 

25-45 

51-530 

82 

6724 

551368 

9-0554 

4-3445 

0-01220 

2 

25-76 

52-810 

83 

6889 

571787 

9-1104 

4-3621 

0-01205 

3 

26-08 

54-106 

84 

7056 

592704 

9-1652 

4-3795 

0-01190 

4 

26-39 

55-418 

85 

7225 

614125 

9-2195 

4  3968 

0-01176 

5 

26-70 

56-745 

86 

7896 

636056 

9-^736 

4-4140 

0-01163 

6 

27-02 

58-088 

87 

7569 

658503 

9-3274 

4  4310 

0-01149 

7 

27-33 

59-447 

88 

7744 

681472 

9-3808 

4-4480 

0-01136 

8 

27-65 

60-821 

89 

7921 

704969 

9-4340 

4-4647 

0-01124 

9 

27-96 

62-211 

90 

8100 

729000 

9-4868 

4-4814 

0-01111 

9-0 

28-27 

63-617 

91 

8281 

753571 

9-5394 

4-4979 

0-01099 

1 

28-59 

65-039 

92 

8464 

778688 

9-5917 

4-5144 

0-01087 

2 

28-90 

66-476 

93 

8649 

804357 

9-6437 

4-5307 

0-01075 

3 

29-22 

67-929 

94 

8836 

830584 

9-6954 

4-5468 

0-01064 

4 

29-53 

69-398 

95 

9025 

857375 

9-7468 

4-5629 

0-01053 

5 

29-85 

70-882 

96 

9216 

884736 

9-7980 

4-5789 

0-01042 

6 

30-16 

72-382 

97 

9409 

912673 

9-8489 

4-5947 

0-01031 

7 

30-47 

73-898 

98 

9604 

941192 

9-8995 

4-6104 

0-01020 

8 

30-79 

75-430 

99 

9801 

970299 

9-9499 

4-6261 

0-01010 

9 

31-10 

76-977 

100 

10000 

1000000 

10-0000 

4-6416 

0- 01000 

10-0 

31-42 

78-540 

101 

10201 

10^0301 

10-0499 

4-6570 

0-00990 

1 

31-73 

80-118 

102 

10404 

1061208 

10-0995 

4-6723 

0-00980 

2 

32-04 

81-713 

103 

10609 

1092727 

10-1489 

4-6875 

0-00971 

3 

32-36 

83-323 

104 

10816 

1124864 

10-1980 

4-7027 

0-00962 

4 

32-67 

84-949 

105 

11025 

1157625 

10-2470 

4-7177 

0-00952 

5 

32-99 

86-590 

106 

11236 

1191016 

10-2956 

4-7326 

0-00943 

6 

33-80 

88-247 

107 

11449 

1225043 

10-3441 

4-7475 

0- 00935 

7 

33-62 

89-920 

108 

11664 

1259712 

10-3923 

4-7622 

0-00926 

8 

33-93 

91-609 

109 

11881 

1295029 

10-4403 

4-7769 

0- 00917 

9 

34-24 

93-313 

110 

12100 

1331000 

10-4881 

4-7914 

0-00909 

11-0 

34-66 

95-033 

111 

12321 

1367631 

10-5357 

4-8059 

0-00901 

1 

34-87 

96-769 

112 

12544 

1404928 

10-5830 

4-8203 

0-00893 

2 

35-19 

98-520 

113 

12769 

1442897 

10-6301 

4-8346 

0-00885 

3 

35-50 

100-287 

114 

12996 

1^81544 

10-6771 

4-8488 

0-00877 

4 

35-81 

102-070 

115 

13225 

1520875 

10-7238 

4-8629 

0-00870 

5 

36-13 

103-869 

116 

13456 

1560896 

10-7703 

4-8770 

0-00862 

6 

36-44 

105-683 

117 

13689 

1601613 

10-8167 

4-8910 

0-00855 

7 

36-76 

107-513 

118 

13924 

1043032 

10-8628 

4-9049 

0-00847 

8 

37-07 

109-359 

119 

14161 

1685159 

10-9087 

4-9187 

0-00840 

9 

37-38 

111-220 

120 

14400 

1728000 

10-9545 

4-9324 

0-00833 

12-0 

37-70 

113-097 
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ELECTRIC  CABLES 
Table  No.  216— continued. 


No. 

Square 

Cube 

Square 
Boot 

Cube 
Root 

Reciprocal 
1 

DUm. 

Circum- 
ference of 

f  Area  of 
Circle 

X 

»« 

ajs 

^x 

Vx 

X 

d 

Circle 
wd 

I-^ 

121 

14641 

1771561 

11  0000 

4-9461 

0-00826 

12-1 

38-01 

114-990 

122 

14884 

1815848 

11-0454 

4-9597 

0-00820 

2 

38-33 

116-899 

123 

15129 

1860867 

11-0905 

4-9732 

0-00813 

3 

38-64 

118-823 

124 

15376 

1906624 

ll-ia55 

4-9866 

0-00806 

4 

38-96 

120-763 

125 

15625 

1953125 

11-1803 

5-0000 

0-00800 

5 

39-27 

122-72 

126 

15876 

2000376 

11-2250 

5-0133 

0-00794 

6 

39-58 

124-69 

127 

16129 

2048383 

11-2694 

5-0265 

0-00787 

7 

39-90 

126-68 

128 

16384 

2097152 

11-3137 

5-0397 

0-00781 

8 

40-21 

128-68 

129 

16641 

2146689 

11-3578 

5-0528 

0-00775 

9 

40-53 

130-70 

130 

16900 

2197000 

11-4018 

5-0658 

0-00769. 

13-0 

40-84 

132-73 

131 

17161 

2248091 

11-4455 

5-0788 

0-00763 

1 

41-15 

134-78 

132 

17424 

2299968 

11-4891 

5-0916 

0-00758 

2 

41-47 

136-85 

133 

17689 

2352637 

11-5326 

5-1045 

0-00752 

3 

41-78 

138-93 

134 

17956 

2406104 

11-5758 

5-1172 

0-00746 

4 

42-10 

141-03 

135 

18225 

2460375 

11-6190 

5-1299 

0-00741 

5 

42-41 

143-14 

136 

18496 

2515456 

11-6619 

5-1426 

0-00735 

6 

42-73 

145-27 

137 

18769 

2571353 

11-7047 

5-1551 

0-00730 

7 

4304 

147-41 

138 

19044 

2628072 

11-7473 

5-1676 

0-00725 

8 

43-35 

149-57 

139 

19321 

2685619 

11-7898 

5-1801 

0-00719 

9 

43-67 

151-75 

140 

19600 

2744000 

11-8322 

5-1925 

0-00714 

14-0 

43-98 

153-94 

141 

19881 

2803221 

11-8743 

5-2048 

0-00709 

1 

44-30 

156  15 

142 

20164 

2863288 

11-9164 

5-2171 

0-00704 

2 

44-61 

158-37 

143 

20449 

2924207 

11-9583 

5-2293 

0-00699 

3 

44-92 

160-61 

144 

20736 

2985984 

12-0000 

5-2415 

0-00694 

4 

45-24 

162-86 

145 

21025 

3048625 

12-0416 

5-2536 

0-00690 

5 

45-55 

165-13 

146 

21316 

3112136 

12  0830 

5-2656 

0-00685 

6 

45-87 

167-42 

147 

21609 

3176523 

12-1244 

5-2776 

0-00680 

7 

46-18 

169-72 

148 

21904 

3241792 

12-1655 

5-2896 

0-00676 

8 

46-50 

172-03 

149 

22201 

3307949 

12-2066 

5-3015 

0-00671 

9 

46-81 

174-37 

150 

22500 

3375000 

12-2474 

5-3133 

0-00667 

15-0 

4712 

176-71 

151 

22801 

3442951 

12-2882 

5-3251 

0-00662 

1 

47-44 

179-08 

152 

23104 

3511808 

12-3288 

5-3368 

0-00658 

2 

47-75 

181-46 

153 

2.S409 

3581577 

12-3693 

5-3485 

0-00654 

3 

48-07 

183-85 

154 

23716 

3652264 

12-4097 

5-3601 

0-00649 

4 

48-38 

186-27 

155 

24025 

3723875 

12-4499 

5-3717 

0-00645 

5 

48-69 

188-69 

156 

24336 

3796416 

12-4900 

5-3832 

0-00641 

6 

49-01 

191-13 

157 

24649 

3869893 

12-5300 

5-3947 

0-00637 

7 

49-32 

193-59 

158 

24964 

3944312 

12-5698 

5-4061 

0-00633 

8 

49-64 

196-07 

159 

25281 

4019679 

12-6095 

5-4175 

0-00629 

9 

49-95 

198-56 

160 

25600 

4096000 

12-6491 

5-4288 

0-00625 

16-0 

50-27 

201-06 
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Table  No.  216— continued. 


483 


No. 

Square 

Cube 

Square 
Root 

Cube 
Root 

'    Reciprocal 

1           1 

'              '  Circum-    Area  of 

Diam.   ference  of|    Circle 

d         Circle    .     n^ 

X 

xs 

x» 

^x 

if- 

s» 



161 

25921 

4173281 

12-6886 

5-4401 

_ 
0-00621 

16-1  '  50-58  1  203-58 

162 

26244 

4251528 

12-7279 

5-4514 

0-00617 

2  ;  50-89  1  206-12 

163 

26569 

4330747 

12-7671 

5-4626 

0-00613 

3  1  51-21  i  208-67 

164 

26896 

4410944 

12-8062 

5-4737 

0-00610 

4     51-52  1  211-24 

165 

27225 

4492125 

12-8452 

5-4848 

0-00606 

5     51-84  1  213-82 

166 

27556 

4574296 

12-8841 

5-4959 

0-00602 

6     52-15     216-42 

167 

27889 

4657463 

12-9228 

5-5069 

0-00599 

7     52-46  ,  219-04 

168 

28224 

4741632 

12-9615 

5-5178 

0-00595 

8     52-78  1  221-67 

169 

28561 

4826809 

13-0000 

5-5288 

0-00592 

9  '  53-09 

224-32 

170 

28900 

4913000 

13-0384 

5-5397 

0-00588 

17-0     58-41 

226-98 

171 

29241 

5000211 

13-0767 

5-5505 

0-00585 

1 

53-72 

229-66 

172 

29584 

5088448 

13-1149 

5-5613 

0-00581 

2  1  54-04 

232-35 

173 

29929 

5177717 

13-1529 

5-5721 

0-00578 

3     54-35 

235-06 

174 

30276 

5268024 

13-1909 

5-5828 

0-00575 

4     54-66 

237-79 

175 

30625 

5359375 

13-2288 

5-5934 

0-00571 

5     54-98 

240-53 

176 

30976 

5451776 

13-2665 

5-6041 

0-00568 

6  1  55-29 

243-28 

177 

31329 

5545233 

13-3341 

5-6147 

0-00565 

7  1  55-61 

246-06 

178 

31684 

5639752 

13-3417 

5-6252 

0-00562 

8     55-92 

248-85 

179 

32041 

5735339 

13-3791 

5-6357 

0-00559 

9     56-23 

251-65 

180 

32400 

5832000 

13-4164 

5-6462 

0-00556 

18-0     56-55 

254-47 

181 

32761 

5929741 

13-4536 

5-6567 

0-00552 

1  1  56-86 

257-30 

182 

33124 

6028568 

13-4907 

5-6671 

0-00549 

2  '  57-18 

260  16 

183 

33489 

6128487 

13-5277 

5-6774 

0-00546 

3  ;  57-49 

263-02 

184 

38856 

6229504 

13-5647 

5-6877 

0- 00543 

4  '  57-81 

265-90 

185 

34225 

6331625 

13-6015 

5-6980 

0-00541 

5     58-12 

268-80 

186 

34596 

6434856 

13-6382 

5-7083 

0-00538 

6     58-43 

271-72 

187 

34969 

6539203 

13-6748 

5-7185 

0-00535 

7     58-75 

274-65 

188 

35344 

6644672 

13-7113 

5-7287 

0-00532 

8  i  59-06 

277-59 

189 

35721 

6751269 

13-7477 

5-7388 

0-00529 

9     59-38 

280-55 

190 

36100 

6859000 

13-7840 

5-7489 

0-00526 

19-0     59-69 

283-53 

191 

36481 

6967871 

13-8203 

5-7590 

0- 00524 

1     60-00 

286-52 

192 

36864 

7077888 

13-8564 

5-7690 

0-00521 

2     60-32 

289-53 

198 

37249 

7189057 

13-8924 

5-7790 

0-00518 

3     60-63     292-55 

194 

37636 

7301384 

13-9284 

5-7890 

0- 00515 

4  1  60-95 

295-59 

195 

38025 

7414875 

13-9642 

5-7989 

0-00513 

5  1  61-26 

298-65 

1 

196. 

38416 

7529536 

14-0000 

5-8088 

0-00510 

6  1  61-58 

301-72 

197 

38809 

7645373 

14-0357 

5-8186 

0-00508 

7  1  61-89 

304-81 

198 

39204 

7762392 

14-0712 

5-8285 

0-00505 

8  ■  62-20 

307-91 

199 

39601 

7880599 

14-1067 

5-8383 

0-00503 

9  1  62-.52 

311  03 

200 

40000 

8000000 

14-1421 

5-8480 

0-00500 

20-0 

Digitized  b^ 

62-83 

314-16 
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ELECTRIC  CABLES 
Table  No.  21Q— continued. 


No. 

Square 

Cabe 

Square 
Hoot 

Cube 
Root 

Reciprocal 

1 

X 

Diam. 

Circum- 
rerence  ol 

Area  of 
1    Circle 

X 

X2 

X9 

Vx 

^- 

d 

Circle 
nd 

-:^ 

201 

40401 

8120601 

14- 1774 

5^8578 

0-00498 

20- 1 

63-15 

317-31 

202 

40804 

8242408 

14-2127 

5-8675 

0-00495 

2 

63-46 

320-47 

203 

41209 

8365427 

14-2478 

5-8771 

0-00493 

3 

63-77 

323-65 

204 

41616 

8489664 

14-2829 

5-8868 

0-00490 

4 

64-09 

326-85 

205 

42025 

8615125 

14-3178 

5-8964 

0-00488 

5 

64-40 

330-06 

206 

42436 

8741816 

14-3527 

5-9059 

0-00485 

6 

64-72 

333-29 

207 

428i9 

8869743 

14-3875 

5-9155 

0-00483 

7 

65  03 

336-54 

208 

43264 

8998912 

14-4223 

5-9250 

0- 00481 

8 

65-35 

339-79 

209 

43681 

9129323 

14-4568 

5-9345 

0-00478 

9 

65-66 

343-07 

210 

44100 

9261000 

14-4914 

5-9439 

0-00476 

210 

65-97 

346-36 

211 

44521 

9393931 

14-5258 

5-9533 

0-00474 

1 

66-29 

349-67 

212 

44944 

9528128 

14-5602 

5-9627 

0-00472 

2 

66-60 

352-99 

213 

45369 

9663597 

14-5945 

5-9721 

0- 00469 

3 

66-92 

356-33 

214 

45796 

9800344 

14-6287 

5-9814 

0- 00467 

4 

67-23 

359-68 

215 

46225 

9938375 

14-6629 

5-9907 

0-00465 

6 

67-54 

363  05 

216 

46656 

10077696 

14-6969 

6-0000 

0-00463 

6 

67-86 

366-44 

217 

47089 

10218313 

14-7309 

6-0092 

0- 00461 

7 

68-17 

369-84 

218 

47524 

10360232 

14-7648 

6-0185 

0-00459 

8 

68-49 

373-25 

219 

47961 

10503459 

14-7986 

6-0277 

0-00457 

9 

68-80 

376-68 

220 

48400 

10648000 

14-8324 

6-0368 

0- 00455 

22-0 

69-12 

380-13 

221 

48841 

10793861 

14-8661 

6-0459 

0- 00452 

1 

69-43 

383-60 

222 

49284 

10941048 

14-8997 

6-0550 

0-00450 

2 

69-74 

387-08 

223 

49729 

11089567 

14-9332 

6-0641 

0-00448 

3 

70-06 

390-57 

224 

50176 

11239424 

14-9666 

6-0732 

0-00446 

4 

70-37 

394-08 

225 

50625 

11390625 

15-0000 

6-0822 

0-00444 

5 

70-69. 

397-61 

226 

51076 

11543176 

15-0833 

6-0912 

0-00442 

6 

71  00 

401-15 

227 

51529 

11697083 

15-0665 

6-1002 

0-00441 

7 

71-31 

404-71 

228 

51984 

11852352 

15-0997 

6-1091 

0-00439 

8 

71-63 

408-28 

229 

52441 

12008989 

15- 1327 

6-1180 

0-00437 

9 

71-94 

411-87 

230 

52900 

12167000 

15-1658 

6-1269 

0-00435 

23-0 

72-26 

415-48 

231 

53361 

12326391 

15-1987 

6-1358 

0-00433 

1 

72-57 

41910 

232 

53824 

12487168 

15-2315 

6-1446 

0-00431 

2 

72-88 

422-73 

233 

54289 

12649337 

15-2643 

6-1534 

0-00429 

3 

73-20 

426-38 

234 

54756 

12812904 

15-2971 

6-1622 

0-00427 

4 

73-51 

430-05 

235 

55225 

12977875 

15-3297 

6-1710 

0-00426 

5 

73-83 

433-74 

236 

55696 

13144256 

15-3623 

6-1797 

0-00424 

6 

74-14 

437-44 

237 

56169 

13312053 

15-3948 

6-1885 

0-00422 

7 

74-46 

441-15 

238 

56644 

13481272 

15-4272 

6-1972 

0-00420 

8 

74-77 

444-88 

239 

57121 

13651919 

15-4596 

6-2058 

0-00418 

9 

75-08 

448-63 

240 

57600 

13824000 

16-4919 

6-2145 

0-00417 

24-0 

75-40 

452-39 
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Table  No.  216 — continued. 


No. 

1 

1  Square 

Cube 

Square 
Root 

Cube   1  Reciprocal 

Root   1 

Diam. 

Circum-  Area  of 
ference  of  Circle 

SB 

1   xs 

«» 

V* 

V^ 

1     ^ 

d 

Circle 
nd 

I^ 

241 

58081 

13997521 

15-5242 

6-2231  1  0-00415 

24-1 

75-71 

456-17 

242 

58564 

14172488 

15-5563 

6-2317 

0-00413 

2 

76-03 

459-96 

243 

59049 

14348907 

15-6885 

6-2408 

0-00412 

3 

76-34 

463-77 

244 

59536 

14526784 

15-6205 

6-2488 

0-00410 

1   4 

76-65 

467-59 

245 

60025 

14706125 

15-6525 

6-2573  1  0-00408 

5 

76-97  i  471-44 

246 

60516 

14886936 

15-6844 

6-2658  0-00407 

6 

77-28  ,  475-29 

247 

61009 

15069223 

15-7162 

6-2743  i  0-00405 

7 

77-60  1  479-16 

248 

61504 

15252992 

15-7480 

6-2828  0-00103 

8 

77-91  483-05 

249 

62001 

15438249 

15-7797 

6-2912  i  0- 00402 

9 

78-23  1  486-95 

2o0 

62500 

15625000 

15-8114 

6-2996  ,  0-00400 

25-0 

78-54 

490-87 

251 

63001 

15813251 

15-8430 

6-3080 

0-00398 

1 

78-85 

494-81 

252 

63504 

16003008 

15-8745 

6-3164 

0-00397 

2 

79-17 

498-76 

253 

64009 

16194277 

15-9060 

6-3247 

0-00395 

3 

79-48 

502-73 

254 

64516 

16387064 

15-9374 

6-3330 

0-00394 

4 

79-80 

506-71 

255 

65025 

16581375 

15-9687 

6-3413 

0-00392 

5 

80-11 

510-71 

256 

65536 

16777216 

16-0000 

6-3496 

0-00391 

6 

80-42 

514-72 

257 

66049 

16974593 

160312 

6-3579 

0-00389 

7 

80-74 

518-75 

258 

66564 

17173512 

16-0624 

6-3661 

0-00388 

8 

81-05 

522-79 

259 

67081 

17373079 

16-0935 

6-3743 

0- 00386 

9 

81-37 

526-85 

260 

67600 

17576000 

16-1245 

6-3825 

0-00385 

260 

81-68 

530-93 

,      261 

68121 

17779581 

16-1555 

6-3907 

0-00383 

1 

82-00 

535-02 

262 

68644 

17984728 

16-1864 

6-3988 

0-00382 

2 

82-31 

539-13 

263 

69169 

18191447 

16-2173 

6-4070 

0-00380 

3 

82-62 

543-25 

264 

69696 

18399744 

16-2481 

6-4151 

0-00379 

•1 

82-94 

547-39 

265 

70225 

18609625 

16-2788 

6-4232 

0-00377 

5 

83-25 

551-55 

266 

70756 

18821096 

16-3095 

6-4312 

0-00376 

6 

83-57 

555-72 

267 

71289 

19034163 

16-3401 

6-4393 

0-00375 

7 

83-88 

559-90 

268 

71824 

19248832 

16-3707 

6-4473 

0-00373 

8 

84-19 

564-10 

269 

72361 

19465109 

16-4012 

6-4553 

0-00372 

9 

84-51 

568-32 

270 

72900 

19683000 

16-4317 

6-4633 

0-00370 

27-0 

84-82 

572-56 

271 

73441 

19902511 

16-4621 

6-4713 

0-00369 

1 

85-14 

576-80 

272 

73984 

20123648 

16-4924 

6-4792 

0-00368 

.2 

85-45 

581-07 

273 

74529 

20346417 

16-5227 

6-4872 

0-00366 

3 

85-77 

585-35 

274 

75076 

20570824 

16-5529 

6-4951 

0-00365 

4 

86-08 

589-65 

275 

75625 

20796875 

16-5881 

6-5030 

0-00364 

5 

80-39 

593-96 

276 

76176 

21024576 

16-6132 

6-5108 

0-00362 

6 

86-71  598-28 

277 

76729 

21253933 

16-6433 

6-5187 

0-00361 

7 

87-02  I  602-63 

278 

77284 

21484952 

16-6733 

6-5265 

0-00360 

8 

87-34  606-99 

279 

77841 

21717639 

16-7033 

6-5343 

0-00358 

9 

87-65  611-36 

280 

78400 

21952000 

16-7332 

6-5421 

0-00357 

28-0 
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ELECTRIC   0ABLE8 
Table  No.  216 — continued. 


281 
282 

283 
284 
285 

286 
287 
288 
289  ; 
290 

291 

292 ; 

293 
294 

295  : 

296  I 
297 
298 

299  ' 

300  I 

301  ! 

302  I 

303  I 
304 

.305 

306 
307 
308 
309 
310 

311 
312 
313 

314 ; 

315 


316  i 
317 
318 
319 
320  ( 


78961 
79524 
80089 
80656 
81225 

81796 
82369 
82944 
83521 
84100 

84681 
85264 
85849 
86436 
87025 

87616 

88209 
88804 
89401 
90000 

90601 
91204 
91809 
92416 
93025 

93636 
94249 
94864 
95481 
96100 

96721 
97344 
97969 
98596 
99225 


Cube 
x2 


22188041 

22425768 

22665187 

22906304 

I  23149125 

'  23393656 
23639903 
:  23887872 
I  24137569 
I  24389000 


Square 
Root 

Cube 

Root 

Vx 

V- 

I 


•   24642171 

I  24897088 

I  25153757 

25412184 

25672375 

25934336 
26198073 
26463592 
26730899 
27000000 


16 
16 
16 
16 
16 

16 
16 
16 
17 
17 

17 
I  17 
!  17 
!  17 

17 

17- 
17- 
17- 
17- 
17- 


27270901  I  17- 

27543608  17' 

27818127  I  17- 

28094464  17* 

28372625  17' 


28652616 
28934443 
29218112 
29503629 
29791000 

30080231 
30371328 
30664297 
30959144 
31255875 


99856  31554496  17 

100489  i  31855013  17 

101124  32157432  17 

101761  32461759  17 

102400  32768000  17 


Reciprocal    ^.        |   Circum-      Area  of 
,  Diam.   ference  of      Circle 

\        I     a         <-^rcle 


•7631 

6^5499 

0^ 

•7929 

6  5577 

0^ 

•8226 

6^5654 

0^ 

•8523 

6^5731 

0^ 

•8819 

6^5808 

0^ 

•9115 

6^5885 

0- 

•9411 

6-5962 

0^ 

•9706 

6 •6039 

0^ 

•0000 

6^6115 

0^ 

•0294 

66191 

0- 

•0587 

6^6267 

0- 

•0880 

6-6343 

0- 

•1172 

6^6419 

0- 

•1464 

6  6492 

0- 

•1756 

6^6569 

0- 

•2047 

6-6644 

0- 

•2337 

6-6719 

0- 

•2627 

6-6794 

0- 

•2916 

6^6869 

0- 

•3205 

6^6943 

0- 

•3494 

6-7018 

0- 

•3781 

6^7092 

0- 

•4069 

6  7166 

0- 

•4356 

6^7240 

0- 

•4642 

6-7313 

0- 

•4929 

6-7387 

0- 

•5214 

6-7460 

0- 

•5499 

6-7533 

0- 

•5784 

6-7606 

0- 

•6068 

6-7679 

0- 

•6352 

6^7752 

0- 

•6635 

6^7824 

0- 

•6918 

6-7897 

0- 

•7200 

6^7969 

0- 

•7482 

6^8041 

0- 

•7764 

6-8113 

0- 

•8045 

6^8185 

0- 

•8326 

6^8256 

0- 

•8606 

6^8328 

0- 

•8885 

6-8399 

0- 

00356 
00355 
00353 
00352 
00351 

00350 
00348 
00347 
00346 
00345 

00344 
00342 
00341 
00340 
00339 

00338 
00337 
00336 
00334 
00333 

00332 
00331 
00320 
00329 
00328 

00327 
00326 
00325 
00324 
00323 

00322 
00321 
00319 
00318 
00317 

00316 
00315 
00314 
00313 
00313 


28' 


29 


6 

7 

8 

9 

30-0 

1 
2 
3 
4 
5 


31 


32 


88-28 
88-59 
88-91 
89-22 
89-54 

89-85 
90-16 
90-48 
90-79 
91-11 

91-42 
91^73 
92^05 
92^36 
92  68 

92^99 
93^31 
93^62 
93^93 
94^25 

94^56 

94-88 
95^19 
95^50 
95^82 

96-13 
96-45 
96^76 
97-08 
97-39 

97-70 
98^02 
98-33 
98^65 
98-96 

99^27 
99^59 
99^90 
100-2 
100^5 


620 
624 
629 
633 
637 

642 
646 
651 
655 
660 

665 
669 
674 
678 
683 


692 
697 
702 
706 

711 
716 
721 
725 
730 

735 
740 
745 
749 
754 

759 
764 
769 
774 

779 

784 
789 
794 
799 
804 
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Table  No.  21Q— continued. 


No. 

Square 

Cube 

Square 
Root 

Cube 
Root 

Reciprocal 

1 

X 

Diam. 

Circum- 
ference of 

Area  of 
Circle 

X 

«2 

«3 

V- 

V- 

d 

arcle 
nd 

5d2 

4 

321 

103041 

33076161 

17-9165 

6-8470 

0-00312 

32-1 

100-8 

809-28 

322 

1036S4 

33386248 

17-9444 

6-8541 

0-00311 

2 

101-2 

814-33 

323 

104329 

33698267 

17-9722 

6-8612 

0-00310 

3 

101-5 

819-40 

324 

104976 

34012224 

18-0000 

6-8683 

0-00309 

4 

101-8 

824-48 

325 

105625 

34328124 

18  0278 

6-8753 

0-00308 

^> 

102- 1 

829-58 

326 

106276 

34645976 

18-0555 

6-88-24 

0-00307 

6 

102-4 

834-69 

327 

106929 

34965783 

18-0831 

6-8894 

0-00306 

7 

102-7 

839-82 

328 

107584 

35287552 

18-1108 

6-8964 

0-00305 

8 

103-0 

844-96 

329 

108241 

35611289 

18-1384 

6-9031 

0-00304 

9 

103-4 

850-12 

330 

108900 

35937000 

18-165,9 

6-9104 

0-00303 

33-0 

103-7 

855-30 

331 

109561 

36264691 

18-1934 

6-9174 

0-00302 

1 

104-0 

860-49 

332 

110224 

36594368 

18-2209 

6-9244 

0- 00301 

2 

104-3 

865-70 

333 

110889 

36926037 

18-2483 

6-9313 

0-00300 

3 

104-6 

870-92 

334 

111556 

37259704 

18-2757 

6-9382 

0- 00299 

4 

104-9 

876-16 

835 

112225 

37595375 

18-3030 

6-9451 

0-00299 

5 

105-2 

881-41 

336 

112896 

37933056 

18-3303 

6-9521 

0-00298 

6 

105-6 

886-68 

337 

113569 

38272753 

18-3576 

6-9589 

0-00297 

7 

105-9 

891-97 

338 

114244 

38614472 

18-3848 

6-9658 

0-00296 

8 

106-2 

897-27 

339 

114921 

38958219 

18-4120 

6-9727 

0-00295 

9 

106-5 

902-59 

340 

115600 

39304000 

18-4391 

6-9795 

0-00294 

34-0 

106-8 

907-92 

341 

116281 

39651821 

18-4662 

6-9864 

0-00293 

1 

107-1 

913-27 

342 

116964 

40001688 

18-4932 

6-9932 

0-00292 

2 

107-4 

918-63 

343 

117649 

40353607 

18-5203 

7-0000 

0- 00292 

3 

107-8 

924-01 

344 

118336 

40707584 

18-5472 

7-0068 

0-00291 

4 

108-1 

929-41 

345 

119025 

41063625 

18-5742 

7-0136 

0-00290 

5 

108-4 

934-82 

346 

119716 

41421736 

18-6011 

7-0203 

0-00289 

6 

108-7 

940-25 

347 

120409 

41781923 

18-6279 

7-0271 

0-00288 

7 

109-0 

945-69 

348 

121104 

42144192 

18-6548 

7-0338 

0-00287 

8 

109-3 

951-15 

349 

121801 

42508549 

18-6815 

7-0406 

0-00287 

9 

109-6 

956-62 

350 

122500 

42875000 

18-7083 

7-0473 

0-00286 

35-0 

110-0 

962-11 

351 

123201 

43243551 

18-7350 

7-0540 

0-00285 

1 

110-3 

967-62 

352 

123904 

43614208 

18-7617 

7-0607 

0-00284 

2 

110-6 

973  14 

353 

124609 

43986977 

18 -7883 

7-0674 

0-00283 

3 

110-9 

978-68 

354 

125316 

44361864 

18-8149 

7-0740 

0-00282 

4 

111-2 

984-23 

355 

126025 

44738875 

18-8414 

7-0807 

0-00282 

5 

111-5 

989-80 

356 

126736 

45118016 

18-8680 

7-0873 

0-00281 

6 

111-8 

995-38 

357 

127449 

45499293 

18-8944 

7-0940 

0-00280 

7 

112-2 

1001-0 

358 

128164 

45882712 

18-9209 

7-1006 

0-00279 

8 

112-5 

1006-6 

359 

128881 

46268279 

18-9473 

7-1072 

0-00279 

9 

112-8 

1012-2 

360 

129600 

46656000 

18-9737 

7-1138 

0-00278 

360 

113-1 

1017-9 
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ELECTRIC  CABLES 
Table  No.  216 — continued. 


No.  1  Square 

Cnbe 

Square 
Root 

Cube 
Root 

Reciprocal 

Diam. 

Circum- 
ference of 

Area  of 
Circle 

X             x< 

X9 

V* 

V* 

X 

d 

Circle 
nd 

4 

361   130321 

47045881 

19-0000 

7-1204 

0-00277 

36-1 

113-4 

1023-5 

362  '  131044 

47437928 

19-0263 

7-1269 

0-00276 

2 

113-7 

1029-2 

363  1  131769 

47832147 

19-0526 

7-1335 

0-00275 

3 

114-0 

1084-9 

364  132496 

48228544 

19-0788 

7-1400 

0- 00275 

4 

114-4 

1040-6 

365  133225 

48627125 

19-1050 

7-1466 

0-00274 

5 

114-7 

1046-3 

366  133956 

49027896 

191311 

7-1531 

0-00278 

6 

115-0 

1052-1 

367  ,  134689 

49440863 

19-1572  1  7- 1596 

0-00272 

7 

115-8 

1057-8 

868  135424 

49836032 

19-1833 

7-1661 

0-00272 

8 

115-6 

1068-6 

369  136161 

50243409 

19-2094 

7- 1726 

0-00271 

9 

115-9 

1069-4 

370 

136900 

50653000 

19-2354 

7-1791 

0-00270 

37-0 

116-2 

1075-2 

371 

137641 

51064811 

19-2614 

7-1855 

0- 00270 

1 

116-6 

1081-0 

372 

138384 

51478848 

19-2873 

7-1920 

0-00269 

2 

116-9 

1086-9 

373 

139129 

51895117 

19-3132 

7-1984 

0-00-268 

3 

117-2 

1092-7 

374  1  139876 

52318624 

19-3391 

7-2048 

0-00267 

4 

117-6 

1098-6 

375 

140625 

52734375 

19-3649 

7-2112 

0-00267 

5 

117-8 

1104-5 

376 

141376 

53157376 

19-3907 

7-2177 

0-00266 

6 

118-1 

1110-4 

377 

142129 

535826.33 

19-4165 

7-2240 

0-00265 

7 

118-4 

1116-3 

378 

142884 

.540101.52 

19-4422 

7-2304 

0-00265 

8 

118-8 

1122-2 

379 

143641 

54439939 

19-4679 

7-2368 

0-00264 

9 

119-1 

1128-1 

380 

144400 

54872000 

19-4936 

7-2432 

0-00263 

38-0 

119-4 

1134-1 

381 

145161 

55806341 

19-5192 

7-2495 

0-00262 

1 

119-7 

1140-1 

382  1  145924 

55742968 

19-5448 

7-25.^)8 

0-00262 

2 

120-0 

1146-1 

383  1  146689 

56181887 

19-5704 

7-26-22 

0-00261 

3 

120-3 

1152-1 

384  1  147456 

56623104 

19-59.59 

7-2685 

0-00260 

4 

120-6 

1158-1 

385  148225 

57066625 

19-6214 

7-2748 

0-00260 

5 

121-0 

1164-2 

386  148996 

57512456 

19-6469 

7-2811 

0-00259 

6 

121-3 

1170-2 

387  149769 

57960603 

19-6723 

7-2874 

0-00258 

7 

121-6 

1176-3 

388  I  150544 

.58411072 

19-6977 

7-2936 

0-002.5« 

8 

121-9 

1182-4 

389  151321 

58863869 

19-7231 

7-2999 

0-00257 

9 

122-2 

1188-5 

390   152100 

59319000 

19-7484 

7-3061 

0-00256 

30-0 

122-5 

1194-6 

391  i  152881 

59776471 

19-7737 

7-3124 

0- 00256 

1 

122-8 

1200-7 

392  '  153664 

60236288 

19-7990 

7-3186 

0- 00255 

2 

123-2 

1206-9 

393  1  154449 

60698457 

19-8242 

7-3248 

0-002.54 

3 

123-5 

1213-0 

394  1  155236 

61162084 

19-8494 

7-3310 

0-002.54 

4 

128-8 

1219-2 

395  1  156025 

1 

61629875 

19-8746 

7-3372 

0-00253 

5 

124-1 

1225-4 

396  1  156816 

62099136 

19-8997 

7-3434 

0-00253 

6 

124-4 

12.31-1 

397  :  157609 

62570773 

19-9249 

7-3496 

0- 00252 

7 

124-7 

1237-9 

398  ,  158104 

63044792 

19-9499 

7-3558 

0-00251 

8 

125-0 

1244-1 

398  ,  159201 

63521199 

19-9750 

7-3619 

0-00251 

9 

125-3 

1250-4 

400 

160000 

64000000 

20-0000 

7-3681 

0-00250 

40-0 

125-7 

1256-6 

Jigiiized  by  CjOOQ IC 


THEIR  CONSTRUCTION  AND  COST. 
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Table  No.  216— continued. 


No. 


411 
412 


416 
417 
418 
419 
420 

421 
422 
423 
424 
425 


Square 


Cube 

X* 


Square 
Root 


401  160801 

402  101604 
40a  162409 

404  168216 

405  lf>4025 

406  164886 

407  165649 

408  166464 

409  167281 

410  I  168100 


168921 
169744 
418  I  170569 

414  171896 

415  172225 


178056 
178889 
174724 
175561 
176400 

177241 
178084 
178929 
179776 
180625 


64481201 
64964808 
65450827 
65989264 
66480125  I  20 


426  181476 

427  I  182829 

428  188184 

429  I  184041 
480  I  184900  79507000  I  20 


66928416 
67419148 
67917812 
68417929 
68921000 

69426581 
69984528 
70444997 
70957944 
71478875 

71991296 
72511718 
78084682 
78560059 
74088000 

74618461 
75151448 
75686967 
76225024 
76765625 

77308776 
77854488 
78402752 
78958589 


481  1 
432  i 
488  , 
434 

435  I 

486 
437 
438 
489 
440 


185761  80062991  I  20 

186624  80621568  '  20 

187489  i  81182787  I  20 

188356  I  81746504  ,  20 

189225  82312875  '  20 


190096  I  82881856 

190969  88453453 

191844  84027672 

193721  I  84604519 

193600  ;  85184000 


0250 
0499 
0749 
0998 
1246 


Cube     I  Reciprocal 
Root     I  X 


1494 
1742 
1990 
2287  I  7 
2485  7 


2731 
2978 
8224 
3470 
8715 

8961 
4206 
4450 
4695 
4939 

5183 
5426 
5670 
5913 
6155 

6398- 
6640 
6882 
7123 
7364 

7605 
7846 

8087 
8827 
8567 

8806 
9045 
9284 
9523 
9762 


3742  I  0 
8808  ;  0 
8864  0 
8925 
8986 


4047  0 

4108  I  0 

4169  i  0 

4229  I  0 

4290  0 


4850 
4410 
4470 
4580 
4590 

4650 
4710 
4770 
4829 
4889 


4948  0 

5007  0 

5067  I  0 

5126  0 

5185  0 


5244 
5802 
5361 
5420 

5478 


5537  0 
5595  I  0 
5654  ,  0 
5712  I  0 
5770  I  0 


5828 
5886 
5844 
6001 
6059 


00249 
00249 
00248 
00248 
00247 

00246 
00246 
00245 
00244 
00244 

00248 
00243 
00242 
00242 
00241 

00240 
00240 
00239 
00289 
00288 

00288 
00287 
00236 
00236 
00235 

00235 
00234 
00234 
00233 
00233 

00232 
00231 
00281 
00230 
00230 

00229 
00229 
00228 
00228 
00227  I 


Diam. 
d 


401 

i        I 

I       4 
5 

I 

I       6 

I  7 

I  3 

I  9 

41  0 


I 


7 

8 

9 

42-0 

I  1 
I  2 
I        3 

I    t 

I       6 

7 

I       8 

I  9 
43-0 

1 
2 
3 
4 
5 

6 
7 
8 
9 
440 


Circum- 1  Area  of 

ference  of  i  Circle 
Circle         ir^ 
nd  4 


1260 

1262- 

126-3 

1269- 

126-6 

1275- 

126-9 

1281- 

127-2 

1288- 

127-5 

1294- 

127-9 

1301- 

128-2 

1307- 

128-5 

1818- 

128-8 

1320- 

129-1 

1326- 

129-4 

1338- 

129-7 

1339- 

130-1 

1846- 

180-4 

1352- 

130-7 

1359- 

181  0 

1365- 

181-3 

1372- 

131-6 

1378- 

131-9 

1385- 

132-3 

1392- 

132-6 

1398- 

132-9 

1405- 

183-2 

1412- 

133-5 

1418- 

183-8 

1425- 

134-1 

1432- 

184-5 

1438- 

134-8 

1445- 

135-1 

1452- 

135-4 

1459- 

135-7 

1465- 

136-0 

1472- 

136-3 

1479-, 

136-7 

1486 -J 

137-0  ; 

1493- 

137-3 

1499  •< 

137-6  1 

1506-' 

137-9  t 

1513-( 

138-2  1 

1520 -, 
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BLBOTHIC  CABLES 

Table  No. 

216— continued. 

No. 

Square 

Cube 

Square 
Root 

Cube 
Root 

Reciprocal 

1 

SB 

Diam. 

CSrcam- 
ferenoe  of 

Area  of 
Circle 

X 

»« 

»» 

Vx 

i/^ 

d 

Circle 
ird 

?^ 

441 

194481 

85766121 

21-0000 

7-6117 

0-00227 

44-1 

138-5 

1527-5 

442 

195364 

86350888 

21-0238 

7-6174 

0-00226 

2 

138-9 

1534-4 

443 

196249 

86938307 

21-0476 

7-6232 

0-00226 

3 

139-2 

1541-3 

444 

197136 

87528384 

21  0713 

7-6289 

0-00225 

4 

139-5 

1548-3 

445 

198025 

88121125 

21-0950 

7-6346 

0-00225 

5 

139-8 

1555-3 

446 

198916 

88716536 

21-1187 

7-6403 

0-00224 

6 

140-1 

1562-3 

447 

199809 

89314623 

21-1424 

7-6460 

0-00224 

7 

140-4 

1569-3 

448 

200704 

89915392 

21  1660 

7-6517 

0-00223 

8 

140-7 

1576-3 

449 

201601 

90518849 

21-1896 

7-6574 

0-00223 

9 

141   1 

1583-4 

450 

202500 

91125000 

21-2132 

7-6631 

0-00222 

45-0 

141-4 

1590-4 

451 

203401 

91733851 

21-2368 

7-6688 

0-00222 

1 

141-7 

1597-5 

452 

204304 

92345408 

21-2603 

7-6744 

0-00221 

2 

142-0 

1604-6 

453 

205209 

92959677 

21-2838 

7-6801 

0-00221 

3 

142-3 

1611-7 

454 

206116 

93576664 

21-3073 

7-6857 

0-00220 

4 

142-6 

1618-8 

455 

207025 

94196375 

21-3307 

7-6914 

0.00220 

5 

142-9 

1626-0 

456 

207936 

91818816 

21-3542 

7-6970 

0- 00219 

6 

143-3 

16,33-1 

457 

208819 

95443993 

21-3776 

7-7026 

0-00219 

7 

143-6 

1640-3 

458 

209764 

96071912 

21-4009 

7-7082 

0-00218 

8 

143-9 

1647-5 

459 

210681 

96702579 

21-4243 

7-7138 

0-09218 

9 

144-2 

1654-7 

460 

211600 

97336000 

21-4476 

7-7194 

0-00217 

46-0 

144-5 

1661-9 

461 

212521 

97972181 

21-4709 

7-7250 

0-00217 

1 

144-8 

1669-1 

462 

213444 

98611128 

21-4942 

7-7306 

0-00216 

2 

145  1 

1676-4 

468 

214369 

99252847 

21-5174 

7-7362 

0-00216 

3 

145-5 

1683-7 

464 

215296 

99897344 

21-5407 

7-7418 

0-00216 

4 

145-8 

1690-9 

465 

216225 

100544625 

21-5639 

7-7473 

0-00215 

5 

146-1 

1698-2 

466 

217156 

101194696 

21-5870 

7-7529 

0-00215 

6 

146-4 

1705-5 

467 

218089 

101847563 

21-6102 

7-7584 

0-00214 

7 

146-7 

1712-9 

468 

219024 

102503232 

21-6333 

7-7639 

0-00214 

8 

147-0 

1720-2 

469 

219961 

103161709 

21-6564 

7-7695 

000213 

9 

147-3 

1727-6 

470 

220900 

103823000 

21-6795 

7-7750 

0-00213 

47-0 

147-7 

1734-9 

471 

221841 

101487111 

21-7025 

7-7805 

0-00212 

1 

148-0 

1742-3 

472 

222781 

105154048 

21-7256 

7-7860 

0-00212 

2 

148-3 

1749-7 

473 

223729 

105823817 

21-7486 

7-7915 

0-00211 

3 

148-6 

1757-2 

474 

224676 

106496424 

21-7715 

7-7970 

0-00211 

4 

148-9 

1764-6 

475 

225625 

107171875 

21-7945 

7-8025 

0-00211 

5 

149-2 

17721 

476 

226576 

107850176 

21-8174 

7-8079 

0-00210 

6 

149-5 

1779-5 

477 

227529 

108531333 

21-8403 

7-8134 

0-00210 

7 

149-9 

1787-0 

478 

228484 

109215352 

21-8632 

7-8188 

0-00209 

8 

150-2 

1794-5 

479 

229441 

109902239 

21-8861 

7-8-243 

0  00209 

9 

150-5 

1802-0 

480 

230400 

110592000 

21-9089 

7-8297 

0-00208 

48-0 

150-8 

1809-6 
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THEIR  CONSTRUCTION  AND  COST. 
Table  No.  216— continued. 


441 


No.  '  Square 

Cube 

Square 
Root 

Cube 
Root 

Reciprocal 

•  1 

X 

Diam. 

Ciroum- 
fer^oe  of 

Area  of 
Circle 

X 

SB* 

X* 

^x 

V- 

d 

Circle 
nd 

:^ 

481   281361 

111284641 

21-9317 

7-8352  • 

0-00208 

48-1  !  151-1 

1817-1 

482  1  232324 

111980168 

21-9545 

7-8406 

0-00207 

2  ;  151-4 

1824-7 

483 

233289 

112678587 

21-9773 

7-8460 

0-00207 

3  i  151-7 

1832-2 

484 

234256 

113379904 

22  0000 

7-8514 

0-00207 

4  !  152-1 

1839-8 

485 

235225 

114084125 

22-0227 

7-8568 

0-00206 

5 

152-4 

1847-5 

486 

236196 

114791256 

22-0454 

7-8622 

0-00206 

6 

152-7 

1855-1 

487 

237169 

115501303 

22-0681 

7-8676 

0-00205 

7 

153-0 

1862-7 

488 

238144 

116214272 

22-0907 

7-8730 

0-00205 

8 

153-3 

1870-4 

489 

239121 

116930169 

22-1133 

7-8784 

0-00204 

9 

153-6 

1878-1 

490 

240100 

117649000 

22-1359 

7-8837 

0-00204 

49-0 

153-9 

1885-7 

491 

241081 

118370771 

22-1585 

7-8891 

0-00204 

1 

154-3 

1893-4 

492 

242064 

119095488 

22  1811 

7-8944 

0-00203 

2 

154-6 

1901-2 

493 

243049 

119823157 

22-2036 

7-8998 

0-00203 

2 

154-9 

1908-9 

494 

244036 

120553784 

22-2261 

7-9051 

0-00202 

4 

155-2 

1916-7 

495 

245025 

121287375 

22-2486 

7-9105 

0-00202 

5 

155-5 

1924-4 

496 

246016 

122023936 

22-2711 

7-9158 

0-00202 

6 

155-8 

1932-2 

497 

247009 

122763473 

22-2935 

7-9211 

0-00201 

7 

156-1 

1940-0 

498 

248004 

123505992 

22-3159 

7-9264 

0-00201 

8 

156-5 

1947-8 

499 

249001 

124251499 

22-3383 

7-9317 

0-00200 

9 

156-8 

1955-6 

500 

250000 

125000000 

22-3607 

7-9370 

0-00200 

50-0 

157-1 

1963-5 

501 

251001 

125751501 

22-3830 

7-9423 

0-00200 

1 

157-4 

1971-4 

502 

252004 

126506008 

22-4054 

7-9476 

0-00199 

2 

157-7 

1979-2 

503 

253009 

127263527 

22-4277 

7-9528 

0-00199 

3 

158-0 

1987-1 

504 

254016 

128024064 

22-4499 

7-9581 

0-00198 

4 

158-3 

1995-0 

505 

255025 

128787625 

22-4722 

7-9634 

0-00198 

5 

158-7 

2003-0 

506 

256036 

129554216 

22-4944 

7-9686 

0-00198 

6 

159-0 

2010-9 

507 

257049 

130323843 

22-5167 

7-9739 

0-00197 

7 

159-3 

2018-9 

508 

258064 

131096512 

22-5389 

4-9791 

0-00197 

8 

159-6 

2026-8 

509 

259081 

131872229 

22-5610 

7-9843 

0-00196 

9 

159-9 

2034-8 

510 

260100 

132651000 

22-5832 

7-9896 

0-00196 

51-0 

160-2 

2042-8 

511 

261121 

133432831 

22-6053 

7-9948 

0-00196 

1 

160-5 

2050-8 

512 

262144 

134217728 

22-6274 

8-0000  1  0-00195 

2 

160-8 

2058-9 

513 

263169 

135005697 

22-6495 

8-0052  :  0-00195 

3 

161-2 

2066-9 

514 

264196 

135796744 

22-6716 

8-0104  1  0-00195 

4 

161-5 

2075-0 

515 

265225 

136590875 

22-6936 

8-0156  1  0-00194 

5 

161-8 

2083-1 

516 

266256 

137388096 

22-7156 

8-0208-  1  0-00194 

6 

162-1 

2091-2 

517 

267289 

138188413 

22-7376 

8-0260  1  0-00193 

7 

162-4 

2099-3 

518 

268324 

138991832 

22-7596 

8-0311  1  0-00193 

2 

162-7 

2107-4 

519 

269361 

139798359 

22-7816 

8-0363  0-00193 

9 

163-0 

2115-6 

520  1  270400 

140608000 

22-8035 

8-0415  0-00192 

52-0 

163-4 

2123-7 
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ELECTRIC  CABLES 
Table  No.  216 — oontinued. 


No. 

Square 

Cube 

Square 
Root 

Cube 
Root 

Reciprocal 
I 

X 

Diam. 

Circum- 
ference of 

Area  of 
Circle 

SB 

«« 

X* 

Vx 

i/^ 

d 

Circle 

:^ 

521 

271441 

141420761 

22-8254 

8-0466 

0-00192 



52  1 

168-7 

2131-9 

522 

272484 

142286648 

22-8473 

8-0517 

0-00192 

2 

164-0 

2140-1 

523 

278529 

148055667 

22-8692 

8-0569 

0-00191 

3 

164-8 

2148-3 

524 

274576 

143877824 

22-8910 

8-0620 

0-00191 

4 

164-6 

2156-5 

525 

275625 

144708125 

22-9129 

8-0671 

0- 00190 

5 

164-9 

2164-8 

526 

276676 

145531576 

22-9847 

8-0723 

0-00190 

6 

165-2 

2173-0 

527 

277729 

146368183 

22-9565 

8-0774 

0- 00190 

7 

165-6 

2181-3 

528 

278784 

147197952 

22-9783 

8-0825 

0-00189 

8 

165-9 

2189-6 

529 

279841 

148085889 

28-0000 

8-0876 

0-00189 

9 

166-2 

2197-9 

530 

280900 

148877000 

23-0217 

8-0927 

0-00189 

58-0 

166-5 

2206-2 

581 

281961 

149721291 

23-0434 

8-0978 

0-00188. 

1 

166-8 

2214-5 

532 

288024 

150568768 

23-0651 

8-1028 

0-00188 

2 

167-1 

2222-9 

583 

284089 

151419487 

23-0868 

8-1079 

0-(H)188 

8 

167-4 

2281-2 

534 

285150 

152278804 

23-1084 

8-1180 

0-00187 

4 

167-8 

2289  6 

585 

286225 

158180375 

28-1301 

8-1180 

0-00187 

5 

168-1 

2248-0 

536 

287296 

158990656 

23-1517 

8-1231 

0-00187 

6 

168-4 

2256-4 

587 

288869 

154854158 

23-1738 

8-1281 

0-00186 

7 

168-7 

2264-8 

588 

289444 

155720872 

28-1918 

8-1832 

0-00186 

8 

169-0 

2273-8 

589 

290521 

156590819 

23-2164 

8-1882 

0-00186 

9 

169-3 

2281-7 

540 

291600 

157464000 

28-2879 

8-1483 

0-00185 

54-0 

169-6 

2290-2 

541 

292681 

158840421 

23-2594 

3-1483 

0-00185 

1 

170-0 

2298-7 

542 

298764 

159220088 

28-2809 

8-1538 

0-00185 

2 

170-3 

2307-2 

548 

294849 

160103007 

28-8024 

8-1588 

0-00184 

3 

170-6 

2315-7 

544 

295986 

160989184 

28-3288 

8-1633 

0-00184 

4 

170-9 

2824-3 

545 

297025 

161878625 

28-8452 

8-1688 

0-00183 

5 

171-2 

2332-8 

546 

298116 

162771386 

28-8666 

8  1733 

0-00183 

6 

171-5 

2841-4 

547 

299209 

168607828 

23-3880 

8-1788 

0-00183 

7 

171-8 

2850-0 

548 

300804 

104566592 

23-4094 

8-1883 

0-00182 

8 

172-2 

2358-6 

549 

801401 

165469149 

28-4807 

8-1862 

0-00182 

9 

172-5 

2367-2 

550 

802500 

166875000 

28-4521 

8  1932 

0-00182 

55-0 

172-8 

2875-8 

551 

808601 

167284151 

23-4784 

8-1982 

0-00181 

1 

173-1 

2884-5 

552 

804704 

168196608 

23-4947 

8-2031 

0-00181 

2 

173-4 

2893-1 

553 

305809 

169112877 

23-5160 

8-2081 

0-00181 

3 

178-7 

2401-8 

554 

306916 

170081464 

28-5872 

8-2180 

0-00181 

4 

174-0 

2410-5 

555 

808025 

170958875 

28-5584 

8-2180 

0-00180 

5 

174-4 

2419-2 

556 

809186 

171879616 

23-5797 

8-2229 

0-00180 

6 

174-7 

2427-9 

557 

810249 

172808698 

28-6008 

8-2278 

0-00180 

7 

175  0 

2436-7 

558 

311864 

178741112 

23-6220 

8-2327 

0- 00179 

8 

175-8 

2445-4 

559 

812481 

174676879 

23-6432 

8-2377 

0-00179 

9 

175-6 

2454-2 

500 

318600 

175616000 

23-6643 

8-2426 

0-00179 

56-0 

175-9 

2463-0 
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THEIR  CONSTRUCTION  AND  COST. 
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No.  1  Sqnara 

Cube 

"sr 

Cnbe 
Root 

Reciprocal 

1 

Diam. 

Circum- 
ference of 

Area  of 
Circle 

X    1   a>t 

x» 

V* 

;/- 

d 

arcle 
ird 

?• 

561  1  :^14721 

176558481 

23-6854 

8-2475 

0-00178 

56-1 

176-2 

2471-8 

562  ;  :^15844 

177504328 

23-7065 

8-2524 

0-00178 

2 

176-6 

2480-6 

568  ai6J)6y 

178453547 

23-7276 

8-2573 

0-00178 

3 

176-9 

2489-5 

564  1  318096 

179406144 

23-7487 

8-2621 

0-00177 

4 

177-2  1  2498-3 

565  1  319225 

180362126 

23-7697 

8-2670 

0-00177 

5 

177-5 

2507-2 

566  !  820356 

181321495 

23-7908 

8-2719 

0-00177 

6 

177-8 

2516-1 

567  ,  321489 

182284263 

23-8118 

8-2768 

0-00176 

7 

178-1 

2525  0 

568  I  322624 

183250432 

23-8328 

8-2816 

0-00176 

8 

178-4 

2533-9 

569  1  3237(J1 

184220009 

23-8537 

8-2865 

0-00176 

9 

178-8 

2542-8 

570  324900 

185193000 

23-8747 

8-2913 

0- 00175 

57-0 

179-1 

2551-8 

571  j  326041 

186169411 

23-8956 

8-2962 

0-00175 

1 

179-4 

2560-7 

572  327184 

187149248 

23-9165 

8-3010 

0-00175 

2 

179-7 

2569-7 

573  328329 

188132517 

23-9374 

8-3059 

0-00175 

3 

180-0 

2578-7 

574  1  329476 

189119224 

23-9583 

8-3107 

0-00174 

4 

180-3 

2587-7 

575  1  330625 

190109375 

23-9792 

8-3155 

0-00174 

5 

180-6 

2596-7 

576  331776 

191102976 

24-0000 

8-3203 

0-00174 

6 

181-0 

2605-8 

577  332929 

192100033 

24-0208 

8-3251 

0-00173 

7 

181-3 

2614-8 

578  334084 

193100552 

24-0410 

8-3300 

0-00173 

8 

181-6 

2623-9 

579  335241 

194104539 

24-0624 

8-3348 

0-00173 

9 

181-9 

2633-0 

580  336400 

195112000 

24-0832 

8-3396 

0-00172 

58-0 

182-2 

2642  1 

581  337561 

196122941 

24-1039 

8-3443 

0-00172 

1 

182-5 

2651-2 

582  1^^8724 

197137368 

24  1247 

8-3491 

0-00172 

2 

182-8 

2660-3 

583  339889 

198155287 

24  1554 

8-3539 

0-00172 

3 

183-2 

2669-5 

584  341056 

199176704 

24-1661 

8-3587 

0-00171 

4 

183-5 

2678-6 

585  342225 

200201625 

24-1868 

8-3634 

0-00171 

5 

183-8 

2687-8 

586  343396 

201230056 

24-2074 

8-3682 

0-00171 

6 

184-1 

2697-0 

587  1  344569 

202262003 

24-2281 

8-3730 

0-00170 

7 

184-4 

2706-2 

588  1  345744 

203297472 

24-2487 

8-3777 

0-00170 

8 

184-7 

2715-5 

589  1  346921 

201336469 

24-2693 

8-3825 

0-00170 

9 

185-0 

2724-7 

590  348100 

205379000 

24-2888 

8-3872 

0-00169 

590 

185-4 

2734-0 

591   349281 

206425071 

24-3105 

8-3919 

0-00169 

1 

185-7 

2743-2 

592  350464 

207474688 

24-3311 

8-3967 

0-00169 

2 

186-0 

2752-5 

593  1  351649 

208527857 

2f-3516 

8-4014 

0-00169 

3 

186-3 

2761-8 

594  1  352836 

209584584 

24-3721 

8-4061 

0-00168 

4 

186-6 

2771-2 

595 

354025 

210644875 

24-3926 

8-4108 

0-00168 

5 

186-9 

2780-5 

596 

355216 

211708736 

24-4131 

8-4155 

0-00168 

6 

187-2 

2789-9 

597  1  356409 

212776173 

24-4336 

8-4202 

0-00168 

7 

187-6 

2799-2 

598 

357604 

213847192 

24-4540 

8-4249 

0-00167 

8 

187-9 

2808-6 

599 

358801 

214921799 

24-4745 

8-4296 

0-00167 

9 

188-2 

2818-0 

600 

360000 

216000000 

24-4949 

8-4343 

0-00167 

60-0 

188-5 

2827-4 
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ELECTRIC  CABLES 
Table  No.  216— conetnticd. 


No. 

Square 

Onbe 

Square 
Kool 

Cube 
Koot 

Reciprocal 

Circum- 
Diam.  ference  of 

Area  of 
Circle 

X 

361201 

»8 

217081801 

Vet 
24-5153 

8-4390 

1 

X 

d         Circle 
nd 

l^ 

601 

0-00166 

60-1 

188-8 

28.S6-9 

602 

862404 

218167208 

24-5357 

8-4437 

0-00166 

2 

189-1  !  2846-3 

608 

868609 

219256227 

24-5561 

8-4484 

0-00166 

3  189-4  '  2855-8 

604 

864816 

220848864 

24-5764 

8-4530 

0-00166 

4  189-8  2865-3 

605 

866025 

221445125 

24-5967 

8-4577 

0-00165 

5  190-1  2874-8 

606 

367236 

222545016 

24-6171 

8-4623 

0-00165 

6  190-4  1  2884-3 

607 

868449 

223648543 

24-6374 

8-4670 

0-00165 

7  190-7  '  2893-8 

608  869664 

224755712 

24-6577 

8-4716 

0-00164 

8  191-0  2908-8 

609 

870881 

225866529 

24-6779 

8-4763 

0-00164 

9  191-8 

2912-9 

610 

872100 

226981000 

24-6982 

8-4809 

0-00164 

61-0 

191-6 

2922-5 

Oil 

873321 

228099131 

24-7184 

8-4856 

0-00164 

1 

192-0 

2932-1 

612 

874544 

229220928 

24-7886 

8-4902 

0- 00168 

2 

192-8 

2941-7 

618 

875769 

280846397 

24-7588 

8-4948 

0-00168 

3 

192-6 

2951-3 

614 

876996 

281475544 

24-7790 

8-4994 

0-00168 

4  192-9 

2960-9 

615 

378225 

232608875 

24-7992 

8-5040 

0-00168 

5 

198-2 

2970-6 

616 

879456 

288744896 

24-8198 

8-5086 

0-00162 

6 

198-5 

2980-2 

617  1  880689 

284885113 

24-8895 

8-5132 

0-00162 

7 

198-8 

2989-9 

618 

881924 

286029082 

24-8596 

8-5178 

0-00162 

8 

194-2 

2999-6 

619 

383161 

287176659 

24-8797 

8-5224 

0-00162 

9 

194-5 

8009-3 

620 

884400 

288328000 

24-8998 

8-5270 

0-00161 

62-0 

194-8 

8019-1 

621 

385641 

239483061 

24-9199 

8-5816 

0-00161 

1   195-1 

8028-8 

622 

386884 

240641848 

24-9899 

8-58..2 

0-00161 

2  195-4 

3088-6 

628 

888129 

241804367 

24-9600 

8-5408 

0-00161 

3  195-7 

8048-4 

624 

389876 

242970624 

24-9800 

8-5453 

0-00160 

4 

196-0 

8058-2 

625 

390625 

244140625 

25-0000 

8-5499 

0-00160 

5 

196-3 

8068-0 

626  1  891876 

245814376 

25-0200 

8-5544 

0- 00160 

6  !  196-7 

3077-8 

627  1  898129 

246491883 

25-0400 

8-5590 

0-00159 

7  ,  197-0 

3087-6 

628  894884 

247673152 

25-0599 

8-5685 

0-00159 

8  1  197-3 

3097-5 

629  1  895641 

248858189 

25  0799 

8-5681 

0-00159 

9  197-6 

3107-4 

630  1  896900 

250047000 

25-0998 

8-5726 

0-00159 

630  197-9 

1 

3117-2 

681  898161 

251239591 

25-1197 

8-5772 

0-00158 

1  198-2 

3127-1 

682  899424 

252485968 

25-1396 

8-5817 

0-00158 

2  198-5 

3137-1 

688  t  400689 

258636137 

25-1595 

8-5862 

0-00158 

3  198-9 

8147-0 

634  401956 

254840104 

25-1794 

8-5907 

0-Ool58 

4  199-2 

8157-0 

685  403225 

256047875 

25-1992 

8-5952 

0-00157 

5  199-5  1  3166-9 

636  404496 

257259456 

25-2190 

8-5997 

0-00157 

6  199-8  '  3176-9 

687  405769 

258474853 

25-2389 

8-6043 

0-00157 

7  200-1  '  3186-9 

638  407044 

259694072 

-25-2587 

8-6088 

0-00157 

8  200-4  3196-9 

639  408321 

260917119 

25-2784 

8-6182 

0-00156 

9  200-7  1  3206-9 

640  409600 

262144000 

25-2982 

8-6177 

0-00156 

64-0  201-1  3217-0 

1 
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No. 

Square 

Cube 

Square 
Hoot 

Cube 
Root 

Reciprocal 
1 

Diam. 

Circum- 
ference of 

Area  of 
Circle 

X 

410881 

X9 

V- 

Vx 

d 
64-1 

Circle 

nd 

?' 

641 

263374721 

25-3180 

8-6222 

0-00156 

201-4 

3227-1 

642  ;  412164 

264609288 

25-3377 

8-6267 

0-00156 

2 

201-7 

3237-1 

643  1  413449 

265847707 

25-3574 

8-6312 

0-00156 

3 

202-0 

3247-2 

644 

414736 

267089984 

25-3772 

8-6357 

0- 00155 

4 

202-3 

3257-3 

645 

416025 

268336125 

25-3969 

8-6401 

0-00155 

5 

202-6 

3267-5 

646  i  417316 

269586136 

25-4165 

8-6446 

0-00155 

6 

202-9 

3277-6 

647  '  418609 

270840023 

25-4362 

8-6490 

0-00155 

7 

203-3 

3287-7 

648  1  419904  1  272097792 

25-4558 

8-6535 

0-00154 

8 

203-6 

3297-9 

649 

421201 

273359449 

25-4755 

8-6579 

0-00154 

9 

203-9 

3308-1 

650 

422500 

274625000 

25-4951 

8-6624 

0-00154 

65-0 

204-2 

3318-3 

651 

423801 

275894451 

25-5147 

8-6668 

0-00154 

1 

204-5 

3328-5 

652 

425104 

277167808 

25-5343 

8-6713 

0-00153 

2 

204-8 

3338-8 

653 

426409 

278445077 

25-5539 

8-6757 

0-00153 

3 

205-1 

3349-0 

654 

427716 

279726264 

25-5734 

8-6801 

0-00153 

4 

205-5 

3359-3 

655 

429025 

281011375 

25-5930 

8-6845 

0-00153 

5 

205-8 

3369-6 

656 

430336 

282300416 

25-6125 

8-6890 

0-00152 

6 

206-1 

3379-9 

657 

431649 

283593393 

25-6320 

8-6934 

0-00152 

7 

206-4 

3390-2 

658 

432964 

284891312 

25-6515 

8-6978 

0-00152 

8 

206-7 

3400-5 

659 

434281 

286190179 

25-6710 

8-7022 

0-00152 

9 

207-0 

3410-8 

660 

435600 

287496000 

25-6905 

8-7066 

0-00152 

66-0 

207-3 

3421-2 

661 

436921 

288804781 

25-7099 

8-7110 

0-00151 

1 

207-7 

3431-6 

662 

438244 

290117528 

25-7294 

8-7154 

0-00151 

2 

208-0 

3442-0 

663 

439569 

291434247 

25-7488 

8-7198 

0-00151 

3 

208-3 

3452-4 

664 

440896 

292754944 

25-7682 

8-7241 

0-00151 

4 

208-6 

3462-8 

665 

442225 

294079625 

25-7876 

8-7285 

0-00150 

5 

208-9 

3473-2 

666 

443556 

295408296 

25-8070 

8-7329 

0-00150 

6 

209-2 

3483-7 

667 

444880 

296740963 

25-8263 

8-7373 

0-00150 

7 

209-5 

3494-2 

668 

446224 

298077632 

25-8457 

8-7416 

0-00150 

8 

209-9 

3504-6 

669 

447561 

299418309 

25-8650 

8-7460 

0-00149 

9 

210-2 

3515-1 

670 

448900 

300763000 

25-8844 

8-7503 

0-00149 

67-0 

210-5 

3525-7 

671 

450241 

302111711 

25-9037 

8-7547 

0-00149 

1 

210-8 

3536-2 

672 

451584 

303464448 

25-9230 

8-7590 

0-00149 

2 

211-1 

3546-7 

673 

452929 

304821217 

25-9422 

8-7634 

0-00149 

3 

211-4 

3557-3 

674 

454276 

306182024 

25-9615 

8-7677 

0-00148 

4 

211-7 

3567-9 

675 

455625 

307546875 

25-9808 

8-7721 

0-00148 

5 

212-1 

3578-5 

676 

456976 

308915776 

26-0000 

8-7764 

0-00148 

6 

212-4 

3589-1 

677 

458329 

310288733 

26-0192 

8 '7807 

0-00148 

7 

212-7 

3599-7 

678 

459684 

311665752 

26-0384 

8-7850 

0-00147 

8 

213-0 

3610-3 

679 

461041 

313046839 

26-0576 

8-7893 

0-00147 

9 

213-3 

3621-0 

680 

462400 

314432000 

26-0768 

8-7937 

0' 00147 

68-0 

213-6 

3631-7 
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ELECTRIC  CABLES 


Table  No.  216— continued. 


No.  ,    Square 


Cube 


681 
682 
683 
684 


463761 
465124 
466489 
467856 


685  I  469225 


315821241 
317214568 
318611987 
320013504 
321419125 


686  I  470596  i  322828856 

687  ]  471969  I  324242703 

688  I  473344  |  325660672 

689  I  474721  327082769 

690  I  476100  '  328509000 


691 

477481 

692 

478864 

693 

480249 

694 

481636 

695 

483025 

696 

484416 

697 

485809 

698 

487204 

699 

488601 

700 

490000 

701 

491401 

702 

492804 

703 

494209 

704 

495616 

705 

497025 

706 

498436 

707 

499849 

708 

501264 

709 
710 

502681 
504100 

711  505521 

712  506944 

713  508369 

714  509796 

715  511225 

716  512656 

717  '  514089 

718  515524 

719  516961 

720  1  518400 


329939371 
331373888 
332812557 
334255384 
335702375 

337153536 
338608873 
340068392 
341532099 
343000000 

344472101 
345948408 
347428927 
348913664 
350402625 


359425431 
360944128 
362467097 
363994344 
365525875  t 


Square 
Root 


351895816  26 

353393243  26 

354894912  '  26 

356400829  26 

357911000  :  26 


I 


'  367061696 
I  368601813 
370146232 
I  371694959 
i  373248000 


0960 
1151 
1343 
1534 
1725 

1916 
2107 
2298 
2488 
2679 

2869 
3059 
3249 
3439 
3629 

3818 
4008 
4197 
4386 
4575 

4764 
4953 
5141 
5330 
5518 

5707 
5895 
6083 
6271 
6458  I  8 

6646  8 
6883  8 
7021  '  8 
7208  j  8 
7395  8 


7582 
7769 
7955 
8142 
8328 


Cube 
Root 


Reciprocal 
1 


7980 
8023  I 
8066  . 
8109  I 
8152  ! 


I 


8194 
8237 
828a 
8328 
8366 

8408 
8451 
8493 
8536 
8578 

8621 
8663 
8706 
8748 
8790 

8833 

8875 
8917 
8959 
9001 

9043 
9085 
9127 
9169 
9211 

9253 
9295 
9337 
9378 
9420 


8*9462 
8*9503 
8-9545 
8-9587 
8-9628 


00147 
00147 
00146 
00146 
00146 

00146 
00146 
00145 
00145 
00145 

00145 
00145 
00144 
00144 
00144 

00144 
00143 
00143 
00143 
00143 

00143 
00142 
00142 
00142 
00142 

00142 
00141 
00141 
00141 
00141 


Diam. 
d 


•1 
2 
3 
4 
5 

6 
7 
8 
9 
69-0 

1 
2 
3 
4 
5 

6 
7 
8 
9 
70-0 

1 
2 
3 
4 
5 

6 
7 
8 
9 
71-0 


00141  1 
00140  I  2 
00140    3 


00140 
00140 


00140 
00139 
00139  I  8 
00139  I  9 
00139  72*0 


Circum- 
ference of 
Circle 
ird 


213 
214 
214 
214 
215 

215 
215 
216 
216 
216 

217 
217 
217 
218 
218 

218 
219 
219 
219 
219 

220 
220 
220 
221 
221 

221 
222 
222 

222 
223 

223 
223 
224 
224 
224 

224 
225 
225 
225 
226 


Area  of 
Circle 


3642- 
3653- 
3663- 
3674- 
3685- 


3706- 
3717- 
3728- 
3739- 

3750- 
3761- 
3771- 
3782- 
3793- 

3804* 
3815- 

3826- 
3837- 
3848- 

3859- 
3870- 
3881- 
3892- 
3903- 

3914- 
3925- 
3936-1 
3948-' 
3959- 

3970- 
3981- 
3992- 
4003  •! 
4015  •; 

4026- 
4037- 
4048- 
4060- 
4071- 
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No. 

Square 

Cube 

Square 
Root 

Cube 
Root 

Reciprocal 

1 

X 

Diam. 

Circum- 
ference of 

Area  of 
Circle 

X 

aj« 

a!2 

Vx 

i/x 

d 

Circle 
ird 

5d« 
4 

721 

519841 

374805361 

26-8514 

8-9670 

0-00139 

72-1 

226-5 

4082 -g 

722 

521284 

376367048 

26-8701  !  8-9711  !  0-00139 

2 

226-8 

4094-2 

723 

522729 

3779330(57 

26-8887  •  8-9752  0-00138 

3 

227-1 

4105-5 

724 

524176 

379503424 

26-9072  1  8-9794  0-00138 

4 

227-5 

4116-S 

725 

525625 

381078125 

26-9258 

8-9885  1  0-00138 

5 

227-8 

4128-2 

726 

527076 

382657176 

26-9444 

8-9876  1  0-00138 

6 

228-1 

4139 -€ 

727 

528529 

384240583 

26-9629 

8-9918  '  0-00138 

7 

228-4 

4151-1 

728 

529984 

385828352 

26-9815 

8-9959 

0-00137 

8 

228-7 

4162-5 

729 

531441 

387420489 

27-0000 

9-0000 

0-00137 

9 

229-0 

4173-8 

730 

532900 

389017000 

27-0185 

9-0041 

0-00137 

73-0 

229-3 

4185-4 

731 

534361 

390617891 

27-0370 

9-0082 

0-00137 

1 

229-7 

4196-8 

732 

535824 

892223168 

27-0555 

9-0123 

0-00137 

2 

230-0 

4208-4 

733 

537289 

393832837 

27-0740 

9-0164  0-00136 

3 

230-3 

4219-9 

734 

538756 

395446904 

27-0924 

9-0205 

0- 00136 

4 

230-6 

4231-4 

735 

540225 

397065375 

27-1109 

9-0246 

0-00136 

5 

2o0-9 

4242-9 

736 

541696 

398688256 

27-1293 

9-0287 

0-00136 

6 

231-2 

4254-5 

737 

543169 

400315553 

27-1477 

9-0328 

0-00136 

7 

231-5 

4266-0 

738 

544644 

401947272 

27-1662 

9-0369 

0-00136 

8 

231-8 

4277-6 

739 

546121 

4035834J9 

27-1846 

9-0410 

0-00135 

9 

232-2 

4289-2 

740 

547600 

405224000 

27-2029 

9-0450 

0-00135 

740 

232-5 

4300-8 

741 

549081 

406869021 

27-2213 

9-0491 

0-00135 

1 

232-8 

4312-8 

742 

550564 

408518488 

27-2397 

9-0532 

0- 00135 

2 

233-1 

4324-1 

743 

552049 

410172407 

27-2580 

9-0572 

0-00135 

3 

233-4 

4335-8 

744 

553536 

411830784 

27-2764 

9-0613 

0-00134 

4 

233-7 

4347-5 

745 

555025 

413493625 

27-2947 

9-0654 

0-00134 

5 

234-0 

4359-2 

746 

556516 

415160936 

27-3130 

9-0694 

0- 00134 

6 

234-4 

4370-9 

747 

558009 

416832723 

27-3313 

9-0735 

0-00134 

7 

234-7 

4382-6 

748 

559504 

418508992 

27-3496 

9-0775 

0-00134 

8 

235-0 

4394 -a 

749 

561001 

420189749 

27-3679 

9-0816 

0- 00134 

9 

235-3 

4406-1 

750 

562500 

421875000 

27-3861 

9-0856 

0-00133 

75-0 

235-6 

4417-6 

751 

564001 

423564751 

27-4014 

9-0896  ;  0-00133 

1 

235-9 

4429-7 

752 

565504 

425259008 

27-4226 

9-0937  0-00133 

2 

236-2 

4441-5 

753 

567009 

426957777 

27-4408 

9-0977  I  0-00133 

3 

236-6 

4153-3 

754 

568516 

428661064 

27-4591 

9-1017  1  0-00183 

4 

236-9 

4465-1 

755 

570025 

430368875 

27-4773 

9-1057  1  0-00132 

5 

237-2 

4477-0 

756 

571536 

432081216 

27-4955 

9-1098  0-00182 

6 

237-5 

4488-8 

757 

573049 

433798093 

27-5136 

9-1138  0-00132 

7 

237-8 

4500-7 

758 

574564 

435519512 

27-5318 

9-1178  1  0-00132 

8 

238  1 

4512-6 

759 

576081 

437245479 

27-5500 

9-1218  0-00132 

9 

238-4 

4524-5 

760 

577600 

438976000 

27-5681 

9-1258 

0-00182 

76-0 

238-8 

4536-5 
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ELECTRIC  CABLES 
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No. 

Square 

Cube 

Square 
Root 

Cube 
Root 

Reciprocal 

Diam. 

Circum- 
ference of 

Area  of 
arcle 

X 

x9 

»» 

/%/» 

^^ 

X 

d 
76-1 

Circle 
wd 

:<^ 

761 

579121 

440711081 

27-5862 

9-1298 

0- 00131 

239-1 

4548-4 

762 

580644 

442450728 

27-6043 

9-1338 

0-00131 

2 

239-4 

4560-4 

763 

582169 

444194947 

27-6225 

9-1378 

0-00131 

3 

239-7 

4572-3 

764 

583696 

445943744 

27-6405 

9-1418 

0-00131 

4 

240-0 

4584-3 

765 

585225 

447697125 

27-6586 

9-1458 

0-00131 

5 

240-3 

4596-3 

766 

586756 

449455096 

27-6767 

9-1498 

0-00131 

6 

240-6 

4608-4 

767 

588289 

451217663 

27-6948 

9  1537 

0-00130 

7 

241-0 

4620-4 

768 

589824 

452984832 

27-7128 

9-1577 

0-00130 

8 

241-3 

4632-5 

769 

591361 

454756609 

27-7308 

9-1617 

0-00130 

9 

241-6 

4644-5 

770 

592900 

456533000 

27-7489 

9-1657 

0-00130 

77-0 

241-9 

4656-6 

771 

594441 

458314011 

27-7669 

9-1696 

0-00130 

1 

242-2 

4668-7 

772 

595984 

460099648 

27-7849 

9-1736 

0-00130 

2 

242-5 

4680-8 

773 

597529 

461889917 

27-8029 

9-1775 

0-00129 

3 

242-8 

4693-0 

774 

599076 

463684824 

27-8209 

9  1815 

0-00129 

4 

243-2 

4705-1 

775 

600625 

465484375 

27-8388 

9  1855 

0-00129 

5 

243-5 

4717-3 

776 

602176 

467288576 

27-8568 

9-1894 

0-00129 

6 

243-8 

4729-5 

777 

603729 

469097433 

27-8747 

9-1933 

0-00129 

7 

244-1 

4741-7 

778 

605284 

470910952 

27-8927 

9-1973 

0-00129 

8 

244-4 

4753-9 

779 

606841 

472729139 

27-9106 

9-2012 

0-00128 

9 

244-7 

4766-1 

780 

608400 

474552000 

27-9285 

9-2052 

0-00128 

78-0 

245-0 

4778-4 

781 

609961 

476379541 

27-9464 

9-2091 

0-00128 

1 

245-4 

4790-6 

782 

611524 

478211768 

27-9643 

9-2130 

0-00128 

2 

245-7 

4802-9 

783 

613089 

480048687 

27-9821 

9-2170 

0-00128 

3 

246-0 

4815-2 

784 

614656 

481890304 

28-0000 

9-2209 

0-00128 

4 

246-3 

4827-5 

785 

616225 

483736625 

28-0179 

9-2248 

0-00127 

5 

246-6 

4839-8 

786 

617796 

485587656 

28-0357 

9-2287 

0-00127 

6 

246-9 

4852-2 

787 

619369 

487443403 

28-0535 

9-2326 

0-00127 

7 

247-2 

4864-5 

788 

620944 

489303872 

.28-0713 

9-2365 

0-00127 

8 

247-6 

4876-9 

789 

622521 

491169069 

28-0891 

9-2404 

0-00127 

9 

247-9 

4889-3 

790 

624100 

493039000 

28-1069 

9-2443 

0-00127 

79-0 

248-2 

4901-7 

791 

625681 

494913671 

28-1247 

9-2482 

0-00126 

1 

248-5 

4914-1 

792  627264 

496793088 

28-1425 

9-2521 

0-00126 

2 

248-8 

4926-5 

793  1  628849 

498677257 

28-1603 

9-2560 

0 -(10126 

3 

249-1 

4939-0 

794  1  630436 

500566184 

28-1780 

9-2599 

0-00126 

4 

249-4 

4951-4 

795  632025 

502459875 

28-1957 

9-2638 

0-00126 

5 

249-8 

4963-9 

796  1  633616 

504358336 

28-2135 

9-2677 

0-00126 

6 

250  1 

4976-4 

797  635209 

506261573 

28-2312 

9-2716 

0-00125 

7 

250-4 

4988-9 

798  636804 

508169592 

28-2489 

9-2754 

0-00125 

8 

250-7 

5001-4 

799 

638401 

510082399 

28-2666 

9-2793 

0-00125 

9 

251-0 

5014-0 

800 

640000 

512000000 

28-2843 

9-2832 

0-00125 

80-0 

25t-3 

5026-5 
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No. 

Square 

Cube 

Square 
Boot 

Cube 
Root 

Keclprocal 

X 

Diam. 

Circum- 
fereooe  of 

Area  of 
arcle 

X 

aJ» 

ae* 

v» 

v» 

d 

Circle 
wd 

{•^ 

801 

641601 

513922401 

28-3019 

9-2870 

0-00125 

80-1 

251-6 

5039-1 

802 

613204 

515849608 

28-3196 

9-2909 

0-00125 

2 

252-0 

5051-7 

803 

644809 

517781627 

28-3373 

9-2948 

0-00125 

3 

252-3 

5064-3 

804 

646416 

519718464 

28-3549 

9-2986 

0-00124 

4 

252-6 

5076-9 

805 

648025 

521660125 

28-3725 

9-3025 

0-00124 

5 

252-9 

5089-6 

806 

649686 

523606616 

28-3901 

9-3063 

0-00124 

6 

253-2 

5102-2 

807 

651249 

525557943 

28-4077 

9-3102 

0-00124 

7 

253-5 

5114'9 

808 

652864 

527514112 

28-4253 

9-3140 

0-00124 

8 

253-8 

5127-6 

809 

654481 

529475129 

28-4429 

9-3179 

0- 00124 

9 

254-2 

5140-3 

810 

656100 

531441000 

28-4605 

9-3217 

0-00123 

81-0 

254-5 

5153-0 

811 

657721 

533411731 

28-4781 

9-3255 

0-00123 

1 

254-8 

5165-7 

812 

659344 

535387328 

28-4956 

9-3294 

0-00123 

2 

255-1 

5178-5 

813 

660969 

537367797 

28-5132 

9-3332 

0-00123 

3 

255-4 

5191-2 

814 

662596 

539353144 

28-5307 

9-3370 

0-00123 

4 

255-7 

5204-0 

815 

664225 

541343375 

28-5482 

9-3408 

0-00123 

5 

256-0 

5216-8 

816 

665856 

543338496 

28-5657 

9-3447 

0-00123 

6 

256-4 

5229-6 

817 

667489 

545338513 

28-5832 

9-3485 

0-00122 

7 

256-7 

5242-4 

818 

669124 

547343432 

28-6007 

9-3523 

0-00122 

8 

257-0 

5255-3 

819 

670761 

549353259 

28-6182 

9-3561 

0-00122 

9 

257-3 

5268-1 

820 

672400 

551368000 

28-6356 

9-3599 

0-00122 

82-0 

257-6 

5281-0 

821 

674041 

553387661 

28-6531 

9-3637 

0-00122 

1 

257-9 

5293-9 

822 

675684 

555412248 

28-6705 

9-3675 

0-00122 

2 

258-2 

5306-8 

823 

677329 

557441767 

28-6880 

9-3713 

0-00122 

3 

258-6 

5319-7 

824 

678976 

559476224 

28-7054 

9-3751 

0-00121 

4 

258-9 

5332-7 

825 

680625 

561515625 

28-7228 

9-3789 

0-00121 

5 

259-2 

5345-6 

826 

682276 

563559976 

28-7402 

9-3827 

0-00121 

6 

259-5 

5358-6 

827 

683929 

565609283 

28-7576 

9-3865 

0-00121 

7 

259-8 

5371-6 

828 

685584 

567663552 

28-7750 

9-3902 

0-00121 

8 

260-1 

5384-6 

829 

687241 

569722789 

28-7924 

9-3940 

0-00121 

9 

260-4 

5397-6 

830 

688900 

571787000 

28-8097 

9-3978 

0-00120 

83-0 

260-8 

5410-6 

831 

690561 

573856191 

28-8271 

9-4016 

0-00120 

1 

261-1 

5423-7 

832 

692224 

575930368 

28-8444 

9-4053 

0-00120 

2 

261-4 

5436-7 

833 

693889 

578009537 

28-8617 

9-4091 

0-00120 

3 

261-7 

5449-8 

834 

695556 

580093704 

28-8791 

9-4129 

0-00120 

4 

262-0 

5462-9 

835 

697225 

582182875 

28-8964 

9-4166 

0-00120 

5 

262-3 

5476-0 

836 

698896 

584277056 

28-9137 

9-4204 

0-00120 

6 

262-6 

5489-1 

837 

700569 

586376253 

28-9310 

9-4241 

0-00119 

7 

263-0 

5502-3 

838 

702244 

588480472 

28-9482 

9-4279 

0- 00119 

8 

263-3 

5515-4 

839 

703921 

590589719 

28-9655 

9-4316 

0-00119 

9 

263-6 

5528-6 

840 

705600 

592704000 

28-9828 

9-4354 

0-00119 

84-0 

263-9 

5541-8 
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ELECTRIC  CABLES 
Table  No.  216 — continued. 


Square 


707281 
708964 
710649 
712336 
714025 

715716 
717409 
719104 
720801 
722500 

724201 
725904 
727609 
729316 
731025 

732736 
734449 
736164 
737881 
739600 

741321 
743044 
744769 
746496 
748225 

749956 
751689 
753424 
755161 
756900 

758641 
760384 
762129 
763876 
765625 

767376 
769129 
770884 
772641 
774400 


Cube 


594823321 
596947688 
599077107 
601211584 
603351125 

605495736 
607645423 
609800192 
611960049 
614125000 

616295051 
618470208 
620650477 
622835864 
625026375 

627222016 
629422793 
631628712 
633839779 
636056000 

638277381 
640503928 
642735647 
644972544 
647214625 

649461896 
651714363 
653972032 
656234909 
658503000 

660776311 
663054848 
665338617 
667627624 
669921875 

672221376 
674526133 
676836152 
679151439 
681472000 


Square 
Boot 


0000 
0172 
0345 
0517 
0689 

0861 
1033 
1204 
1376 
1548 

1719 
1890 
2062 
2233 
2404 

2575 
2746 
2916 
3087 
3258 

3428 
3598 
3769 
3939 
4109 

4279 
4449 

4618 
4788 
4958 

5127 
5296 
5466 
5635 
5804 

5973 
6142 
6311 
6479 
6648 


Cube 
Root 


4391 
4429 
4466 
4503 
4541 

4^78 
4615 
4652 
4690 
4727 

4764 
4801 
4838 
4875 
4912 

4949 
4986 
5023 
5060 
5097 

5134 
5171 
5207 
5244 
5281 

5317 
5354 
5391 
5427 
5464 

5501 
5537 
5574 
5610 
5647 

5683 
5719 
5756 
5792 

5828 


Reciprocal 


00119 
00119 
00119 
00118 
00118 

00118 
00118 
00118 
00118 
00118 

00118 
00117 
00117 
00117 
00117 

00117 
00117 
00117 
00116 
00116 

00116 
00116 
00116 
00116 
00116 

00115 
00115 
00115 
00115 
00115 

00115 
00115 
00115 
00114 
00114 

00114 
00114 
00114 
00114 
00114 


DUm. 

d 


Circum- 
ference of 
Circle 
vd 


84-1 
2 
3 
4 
5 

6 

7 
8 
9 
85-0 

1 
2 
3 
4 
5 

6 
7 
8 
9 
86-0 

1 
2 
3 
4 
5 

6 

7 
8 
9 
87-0 

1 
2 
3 
4 
5 

6 

7 

8 

9 

88*0 


264- 
264- 
264- 
265- 
265- 

265- 
266- 
266- 
266- 
267- 

267- 
267- 
268- 
268- 
268- 

268- 
269- 
269- 
269- 
270- 

270- 
270- 
271- 
271- 
271- 

272- 
272- 
272- 
273- 
273- 

273- 
273- 
274- 
274- 
274- 

275- 
275- 
275- 
276- 
276- 


Area  of 
Circle 


•2 

5555- 

•5 

5568- 

•8 

5581- 

•2 

5594- 

•5 

5607- 

•8' 

5621- 

•1 

5634- 

•4 

5647- 

•7 

5661- 

•0 

5674- 

•3 

5687- 

•7 

5701- 

•0 

5714- 

•3 

5728- 

•6 

5741- 

•9 

5754- 

•2 

5768- 

•5 

5781* 

•0 

5795- 

•2 

5808- 

•5 

5822- 

•8 

5835- 

•1 

5849- 

•4 

5863- 

•7 

5876- 

•1 

5890- 

•4 

5903- 

•7 

5917- 

•0 

5931- 

•3 

5944- 

•6 

5958- 

•9 

5972- 

•3 

5985- 

•6 

5999- 

•9 

6013- 

•2 

6027* 

•5 

6040- 

•8 

6054- 

•1 

6068- 

•5 

6082- 
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THEIR  CONSTRUCTION  AND  COST. 
Table  No.  216— continued. 


451 


No. 

Square 

Cube 

Square 
Koot 

Cube 
Root 

Reciprocal 

Dlam. 

Circum- 
ference of 

Area  of 
Circle 

X 

x2 

»3 

^x 

if. 

1 

X 

d 

Circle 
nd 

-I-^ 

881 

776161 

683797841 

29-6816 

9-5865 

0-00114 

88-1 

276-8 

6096-0 

882 

777924 

686128968 

29-6985 

9-5901 

0-00113 

2 

277-1 

6109-8 

888 

779689 

688465387 

29-7153 

9-5937 

0-00113 

3 

277-4 

6123-7 

884 

781456 

690807104 

29-7321 

9-5973 

0-00113 

4 

277-7 

6137-5 

885 

783225 

693154125 

29-7489 

9-6010 

0-00113 

5 

278-0 

6151-4 

886 

784996 

695506456 

29-7658 

9-6046 

0-00113 

6 

278-3 

6165-3 

887 

786769 

697864103 

29-7825 

9-6082 

0-00113 

7 

278-7 

6179-3 

888 

788544 

700227072 

29-7993 

9-6118 

0-00113 

8 

279-0 

6193-2 

889 

790321 

702595369 

29-8161 

9-6154 

0-00112 

9 

279-3 

6207-2 

890 

792100 

704969000 

29-8329 

9-6190 

0-00112 

89-0 

279-6 

6221-1 

891 

793881 

707347971 

29-8496 

9-6226 

0-00112 

1 

279-9 

6235-1 

892 

795664 

709732288 

29-8664 

9-6262 

0-00112 

2 

280-2 

6249-1 

893 

797449 

712121957 

29-8831 

9-6298 

0-00112 

3 

280-5 

6263-1 

894 

799236 

714516984 

29-8998 

9-6334 

0-00112 

4 

280-9 

6277-2 

895 

801025 

716917375 

29-9166 

9-6370 

0-00112 

5 

281-2 

6291-2 

896 

802816 

719323136 

29-9333 

9-6406 

0-00112 

6 

281-5 

6305-3 

897 

804609 

721734273 

29-9500 

9-6442 

0-00111 

7 

281-8 

6319-4 

898 

806404 

724150792 

29-9666 

9-6477 

0-00111 

8 

282-1 

6333-5 

899 

808201 

726572699 

29-9833 

9-6513 

0-00111 

9 

282-4 

6347-6 

900 

810000 

729000000 

30-0000 

9-6549 

0-00111 

90-0 

282-7 

6361-7 

901 

811801 

731432701 

30  0167 

9-6585 

0-00111 

1 

283-1 

6375-9 

902 

813604 

733870808 

30-0333 

9-6620 

0-00111 

2 

283-4 

6390-0 

903 

815409 

736314327 

30-0500 

9-6656 

0-00111 

3 

283-7 

6404-2 

904 

817216 

738763264 

30-0666 

9-6692 

0-00111 

4 

284-0 

6418-4 

905 

819025 

741217625 

30-0832 

9-6729 

0-00110 

5 

284-3 

6432-6 

906 

820836 

743677416 

30-0998 

9-6763 

0-00110 

6 

284-6 

6446-8 

907 

822649 

746142643 

30-1164 

9-6799 

0-00110 

7 

284-9 

6461 - 1 

908 

824464 

748613312 

30-1330 

9-6834 

0-00110 

8 

285-3 

6475-3 

909 

826281 

751089429 

30-1496 

9-6870 

0- 00110 

9 

285-6 

6489-6 

910 

828100 

753571000 

30-1662 

9-6905 

0-00110 

91-0 

285-9 

6503-9 

911 

829921 

756058031 

30-1828 

9-6941 

0-00110 

1 

286-2 

6518-2 

912 

831744 

758550528 

30-1993 

9-6976 

0-00110 

2 

286-5 

6532-5 

913 

833569 

761048497 

30-2159 

9-7012 

0-00110 

3 

286-8 

6546-8 

914 

•  835396 

763551944 

30-2324 

9-7047 

0-00109 

4 

287-1 

6561-2 

915 

837225 

766060875 

30-2490 

9-7082 

0-00109 

5 

287-5 

6575-5 

916 

839056 

768575296 

30-2655 

9-7118 

0-00109 

6 

287-8 

6589-8 

917 

840889 

771095213 

30-2820 

9-7153 

0-00109 

7 

288-1 

6604-3 

918 

842724 

773620632 

30-2985 

9-7188 

0-00109 

8 

288-4 

6618-7 

919 

844561 

776151559 

30-3150 

9-7224 

0-00109 

9 

288-7 

6633-2 

920 

846400 

778688000 

30-3315 

9-7259 

0-00109 

92-0 

^ 

289-0 

6647-6 
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BLECTBIO  CABLES 
Table  No.  216 — continued. 


No. 

Square 

Cube 

Square 
Root 

Cube 
Kcot 

Reciprocal 
1 

X 

0-00109 

Diam. 

Circum- 
ference of 

Area  of 
Circle 

X 

aj2 

X* 

^x 

if- 

d 

arcle 
ird 

-:^ 

921 

848241 

781229961 

30-3480 

9-7294 

92-1 

289-3 

6662-1 

922 

850084 

783777448 

30-3645 

9-7329 

0-00108 

2 

289-7 

6676-5 

923 

851929 

786330467 

30-3809 

9-7364 

0-00108 

3 

290-0 

6691-0 

924 

853776 

788889024 

30-3974 

9-7400 

0-00108 

4 

230-3 

6705-5 

925 

855625 

791453125 

30-4138 

9-7435 

0-00108 

5 

290-6 

6720-1 

926 

857476 

794022776 

30-4302 

9-7470 

0-00108 

6 

290-9 

6734-6 

927 

859329 

796597983 

30-4467 

9-7505 

0-00108 

7 

291-2 

6749-2 

928 

861184 

799178752 

30-4631 

9-7540 

0-00108 

8 

291-5 

6763-7 

929 

863041 

801765089 

30-4795 

9-7575 

0-00108 

9 

291-9 

6778-3 

930 

864900 

804357000 

30-4959 

9-7610 

0-00108 

93-0 

292-2 

6792-9 

931 

866761 

806954491 

30-5123 

9-7645 

0-00107 

1 

292-5 

6807-5 

932 

868624 

809557568 

30-5287 

9-7680 

0-00107 

2 

292-8 

6822-2 

933 

870489 

812166237 

30-5450 

9-7715 

0-00107 

3 

293-1 

6836-8 

934 

872356 

814780504 

30-5614 

9-7750 

0-00107 

4 

293-4 

6851-5 

935 

874225 

817400375 

30-5778 

9-7785 

0-00107 

5 

293-7 

6866-1 

936 

876096 

820025856 

30-5941 

9-7819 

0-00107 

6 

294-1 

6880-8 

937 

877969 

822656953 

30-6105 

9-7854 

0-00107 

7 

294-4 

6895-6 

938 

879844 

825293672 

30-6268 

9-7889 

0-00107 

8 

294-7 

6910-3 

939 

881721 

827936019 

30-6431 

9-7924 

0-00106 

9 

295-0 

6925-0 

940 

883600 

830584000 

30-6594 

9-7959 

0-00106 

940 

295-3 

6939-8 

941 

885481 

833237621 

30-6757 

9-7993 

0-00106 

1 

295-6 

6954-6 

942 

887364 

835896888 

30-6920 

9-8028 

0-00106 

2 

295-9 

6969-3 

943 

889249 

838561807 

30-7083 

9-8063 

0-00106 

3 

296-3 

6984-1 

944 

891136 

841232384 

30-7246 

9-8097 

0-00106 

4 

296-6 

6999-0 

945 

893025 

843908625 

30-7409 

9-8132 

0-00106 

5 

296-9 

7013-8 

946 

894916 

846590536 

30-7571 

9-8167 

0-00106 

6 

297-2 

7028-7 

947 

896809 

849278123 

30-7734 

9-8201 

0-00106 

7 

297-5 

7043-5 

948 

898704 

851973392 

30-7896 

9-8236 

0-00105 

8 

297-8 

7058-4 

949 

900601 

854670349 

30-8058 

9-8270 

0-00105 

9 

298-1 

7073-3 

950 

902500 

857375000 

30-8221 

9-8305 

0-00105 

95-0 

298-5 

7088-2 

951 

904401 

860085351 

30-8383 

9-8339 

0-00105 

1 

298-8 

7103-1 

952 

906304 

862801408 

30-8545 

9-8374 

0-00105 

2 

299-1 

7118-1 

953 

908209 

865523177 

30-8707 

9-8408 

0-00105 

3 

299-4 

7133  1 

954 

910116 

868250664 

30-8869 

9-8443 

0-00105 

4 

299-7 

7148-0 

955 

912025 

870983875 

30-9031 

9-8477 

0-00105 

5 

300-0 

7163-0 

956 

913936 

873722816 

30-9192 

9-8511 

0-00105 

6 

300-3 

7178-0 

957 

915349 

876467493 

30-9354 

9-8546 

0-00104 

7 

300-7 

7193-1 

958 

917764 

879217912 

30-9516 

9-8580 

0-00104 

8 

301-0 

7208-1 

959 

919681 

881974079 

30-9677 

9-8614 

0-00104 

9 

301-3 

7223-2 

960 

921600 

884736000 

30-9839 

9-8648 

0-00104 

96-0 

301-6 

7238-2 
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No. 

Square 

X 

358 

961 

923521 

962 

925444 

963 

927369 

964 

929296 

965 

931225 

966 

933156 

967 

935089 

968 

937024 

969 

938961 

970 

940900 

971 

942841 

972 

944784 

973 

946729 

974 

948676 

975 

950625 

976 

952576 

977 

954529 

978 

956484 

979 

958141 

980 

960400 

981 

962361 

982 

964324 

983 

966289 

984 

968256 

985 

970225 

986 

972196 

987 

974169 

988 

976144 

989 

978121 

990 

980100 

991 

982081 

992 

984064 

993 

986049 

994 

988036 

995 

990025 

996 

992016 

997 

994009 

998 

996004 

999 

998001 

LOOO 

1000000 

Cube 
a!3 


887503681 
890277128 
893056347 
895841344 
898632125 

901428696 
904231063 
907039232 
909853209 
912673000 

9^5498611 
918330048 
921167317 
924010424 
926859375 

929714176 
932574833 
935441352 
938312739 
941192000 

944076141 
946966168 
949862087 
952763904 
955671625 

958585256 
961504803 
964430272 
967361669 
970299000 

973242271 

976191488 
979146657 
982107784 
985074875 


Square 
Root 


988047936  31 
991026973  i  31 
994011992  I  31 


997002999 
1000000000 


0000 
0161 
0322 
0483 
0644 

0805 
0966 
1127 
1288 
1448 

1609 
1769 
1929 
2090 
2250 

2410 
2570 
2730 
2890 
3050 

3209 
3369 
3528 
3688 
3847 

4006 
4166 
4325 
4484 
4643 

4802 
4960 
5119 
5278 
5436 

5595 
5753 
5911 
6070 
6228 


Cube 
Root 


8683 
8717 
8451 
8785 
8819 

8854 
8888 
8922 
8956 
8990 

9024 
9058 
9092 
9126 
9160 

9194 
9227 
9261 
9295 
9329 

9363 
9396 
9430 
9464 
9497 

9531 
9565 
9598 
9632 
9666 

9699 
9733 
9766 
9800 
9833 


9900 
9933 
9967 
0000 


Reciprocal 

1 


00104 
00104 
00104 
00104 
00104 

00104 
00103 
00103 
00103 
00103 

00103 
00103 
00103 
00103 
00103 

00102 
00102 
00102 
00102 
00102 

00102 
00102 
00102 
00102 
00102 

00101 
00101 
00101 
00101 
00101 

00101 
00101 
00101 
00101 
00101 

00100 
00100 
00100  I 
00100 
00100 


Diam. 
d 


96- 1 
2 
3 
4 
5 

6 
7 
8 
9 
970 

1 
2 
3 
4 
5 

6 
7 
8 
9 
98-0 

1 
2 
3 
4 
5 

6 
7 
8 
9 
99-0 

1 
2 
3 
4 
5 

6 
7 
8 
9 
100-0 


Circum- 
ference 
ofCnrcle 


301- 
302- 
302- 
302- 
303- 

303- 
303- 
304- 
304- 
304- 

305- 
305- 
305- 
306- 
306- 

306- 
306- 
307- 
307- 
307- 

308- 
308- 
308- 
309- 
309- 

309- 
310- 
310- 
310- 
311- 

311- 
311- 
312- 
312- 
312- 

312- 
313- 
313- 
313- 
314- 


Area  of 
Circle 


•9 

7253* 

•2 

7268- 

•5 

7283- 

•8 

7298- 

•2 

7313- 

•5 

7329- 

•8 

7344- 

•1 

7359- 

•4 

7374- 

•7 

7389- 

•0 

7405- 

•4 

7420- 

•7 

7435- 

•0 

7450- 

•3 

7466- 

•6 

7481- 

•9 

7496- 

•2 

7512- 

•6 

7527- 

•9 

7543- 

•2 

7558- 

•5 

7573- 

•8 

7589- 

•1 

7604- 

•4 

7620- 

•8 

7635* 

•1 

7651* 

•4 

7676- 

•7 

7682- 

•0 

7697- 

•3 

7713- 

•6 

7728- 

•0 

7744- 

•3 

7760- 

•6 

7775- 

•9 

7791- 

•2 

7806- 

•5 

7822- 

•8 

7838- 

•2 

7854- 
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ELECTRIC  CABLES 


To  convert : — 

Inches  to  centimetres     . 

Centimetres  to  inches     . 

Inches  to  millimetres     . 

Millimetres  to  inches     . 

Yards  to  metres    . 

Metres  to  yards 

Feet  to  metres 

Metres  to  feet 

Feet  to  links 

Statute  miles  to  kilometres    . 

Kilometres  to  statute  miles    . 

Statute  miles  to  nautical  miles 

Nautical  miles  to  statute  miles 

Nautical  miles  to  kilometres  . 

Kilometres  to  nautical  miles  . 

Kilometres  to  yards 

Yards  to  kilometres 

Millimetres  to  mils 

Mils  to  millimetres 

Nautical  miles  to  yards 

Yards  to  nautical  miles 

Square  inches  to  square  centimetres 

Square  centimetres  to  square  inches 

Square  yards  to  square  metres 

Square  metres  to  square  yards 

Square  inches  to  square  millimetres 

Square  millimetres  to  square  inches 

Acres  to  square  metres  . 

Acres  to  square  yards    . 

Square  feet  to  square  links     . 

Square  feet  to  square  metres  . 

Square  metres  to  square  feet  . 

Cubic  metres  to  cubic  yards    . 

Cubic  yards  to  cubic  metres    . 

Cubic  inches  to  cubic  centimetres 

Cubic  centimetres  to  cubic  inches 

Cubic  feet  to  cubic  metres 

Cubic  metres  to  cubic  feet 

Cubic  feet  to  litres 

Litres  to  cubic  feet 

Imperial  gallons  to  litres 

Imperial  gallons  to  cubic  metres 

Cubic  metres  to  imperial  gallons 

Cubic  feet  to  imperial  gallons 

Imperial  gallons  to  cubic  feet 

Imperial  gallons  of  fresh  water  to  lb.  avoirdupois 

Lb.  avoirdupois  of  fresh  water  to  imperial  gallons 

Lb.  avoirdupois  of  fresh  water  to  litres 

Litres  of  fresh  water  to  lb.  avoirdupois 

Cubic  feet  of  fresh  water  to  lb.  avoirdupois 

Lb.  avoirdupois  of  fresh  water  to  cubic  feet 

Cubic  feet  of  sea  water  to  lb.  avoirdupois 

Cubic  centimetres  of  fresh  water  to  grammes 


multiply  by 

2-54 

0-3937 

25-399 

0-03937 

0-9144 

1-0936 

0-30478 

3-3 

1-5151 

1-60927 

0-62137 

0-8673 

1-153 

1-8553 

0-5388 

1093-6 

0-0009145 

39-4 

0-0254 

2029 

0-0004928 

6-4516 

0-155 

0-836126 

1196 

645  16 

0-00155 

4048 

4840 

2-2954 

0-09 

10-76 

1-30795 

0-76455 

16-387 

0-06102 

0-0283 

35-315 

28-3 

0-035 

4-541 

0-0045 

220 

6-2355 

0-1605 

i            ji 

10-0 

S          M 

0-1 

It 

0-454 

ft 

2-2 

»> 

62-425 

it 

0-016 

64-05 

if 

1-000 
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455 


To  convert : — 

Imperial  gallons  to  oubio  inches  multiply  by    277  *  27 

American  gallons  to  imperial  gallons  ,,  0*8325 

American  gallons  to  cubic  inches    ...  „  231 

Grammes  to  grains         .....  „  15*44 

Grains  to  grammes ,,  0  *  065 

Tons  to  kilogrammes „  1016 

Kilogrammes  to  tons „  0*000984 

Oonces  to  grammes „  28*35 

Grammes  to  ounces        .....  „  0*035 

Lb.  avoirdupois  to  grains  troy         ...  „  7000 

Lb.  avoirdupois  to  kilogrammes       ...  „  0*4536 

Kilogrammes  to  lb.  avoirdupois       ...  „  2  *  2046 

Tons  to  tonneaux „  1*0160 

Tonneaux  to  tons „  0*9842 

Grammes  to  lb.  avoirdupois    ....  „  0*0022046 

Lb.  avoirdupois  to  grammes    ....  „  453  *  5924 

Cwt.  to  kilogrammes „  50*8 

Kilogrammes  to  cwt „  0*01968 

Kilogrammes  to  ounces .  „  35*3 

American  tons  to  lb „  2000 

American  tons  to  English  tons         ...  „  0*8928 
American  tons  to  tonneaux     ....  „  0*908 
Grammes  per  metre  to  lb.  per  statute  mile  „  3*548 
Kilogrammes  per  kilometre  to  lb.  per  statute  mile  „  3*548 
Grammes  per  metre  to  lb.  per  nautical  mile     .  „  4*091 
Grammes  per  foot  to  lb.  per  statute  mUe  .         .  ,,  11  *64 
Lb.  per  nautical  mile  to  Mlogrammes  per  kilometre  „  0  *  2445 
Lb.  per  square  inch  to  grammes  per  square  centi- 
metre            „  70*3 

Grammes  per  square  centimetre  to  lb.  per  square 

inch „  0-01422 

Lb.  per  square  inch  to  head  of  water  in  feet     .  „  2*3 

Head  of  water  in  feet  to  lb.  per  square  inch  „  0  *  43 

Lb.  per  square  inch  to  head  of  water  in  metres  „  0*7 

Head  of  water  in  metres  to  lb.  per  square  inch  „  1*4 

Lb.  per  square  inch  to  atmospheres .         .         .  »  0*07 

Atmospheres  to  lb.  per  square  inch          .         .  „  14*7 
Kilogrammes  per  square  millimetres  to  lb.  per 

square  inch „  1422  *  3 

Lb.  per  square  inch  to  kilogrammes  per  square 

millimetre „  0*000703 

Tons  per  square  feet  to  kilogrammes  per  square 

centimetre „  1*09 

Tons  per  square  feet  to  lb.  per  square  inch .      .  „  15*  5 
Atmosphere  to  kilogrammes  per  square  centimetre  ,,  1  *  033 
Kilogrammes    per  square    centimetre  to  atmo- 
spheres        „  0*967 

Tons  per  square  foot  to  head  of  water  in  feet   .  „  36 
Tons  per  square  inch  to  kilogrammes  per  square 

millimetre ,,  1*575 

Kilogrammes  per  square  millimetre  to  tons  per 

square  inch „  0*6347 

Joules  to  foot  lb „  0*737 

Digitized  by  CjOOQ IC 
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BLECTEIC  CABLES. 


To  conyert : — 

Foot  lb.  to  Joules  .... 

Lb.  degrees  Fahrenheit  to  foot  lb.  . 

Lb.  degrees  Fahrenheit  to  kilogrammes 

Eilogranmietres  to  foot  lb. 

Foot  lb.  to  kilogrammetres 

Horse  power  to  watts     . 

Watts  to  horse  power 

Horse  power  to  foot  lb.  per  minute  . 

Horse  power  to  kilogrammetres  per  second 

Watts  to  foot  lb.  per  minute  . 

Watts  to  kilogrammetres  per  second 

Joules  to  kilogrammetres 

Kilogranmietres  to  Joules 

Pferdestarke  to  horse  power  . 

Horse  power  to  Pferdestarke  . 

Pferdestarke  to  watts 

Miles  per  hour  to  feet  per  minute    . 

Feet  per  minute  to  miles  per  hour  . 

Metres  per  second  to  feet  per  minute 

Feet  per  minute  to  metres  per  second 

Fahrenheit  to  Reaumur. 

Reaumur  to  Fahrenheit 

Fahrenheit  to  Celsius    . 

Celsius  to  Fahrenheit    . 

Celsius  to  R^umur 

R^umur  to  Celsius 

Common  to  hyperbolic  logs. 

Hyperbolic  to  common  logs. 


multiply  by 

1-35 

)) 

772 

» 

107 

»» 

7-2178 

n 

0-13825 

99 

746 

» 

0-00134 

» 

33000 

» 

76-0 

»» 

44 

» 

01 

» 

0-1 

9) 

9-8 

9» 

0-987 

99 

1-013 

»» 

736 

>> 

88 

»» 

00113 

99 

197 

» 

0005 

♦  (P.°  - 

32°)=  R.'^ 

(B  °  X  1)  + 

32°  =  F.° 

«  (F.°  - 

32°)=  C.° 

(§  0.°)  +  32°  =  F.° 

•       |X 

C.^  =  R.° 

•        fx 

R.°  =  C.° 

multiply  by       2-30258 

W 

0-43429 
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le  Gable  Makers'  Association. 


Uad 

Total 
Weight  of 
Material, 

kilog. 
per  km. 

Total 
Price  of 
Material, 
BhiUiugs 
per  km. 

.1 

Waste, 
shillings 
per  km. 

shUlings 
per  km. 

Shop 
Ex- 
penses, 
shillings 
per  km. 

Price  in  BhiUings  per 

I, 

Price, 
shillings 
per  km. 

kilo- 
metre 

1000 
yards 

Statute 
mile 

1 

319 

447 

567 

637 

745 

812 

990 

1192 

1275 

1460 

1539 

1799 

2008 

3057 

4047 

4869 

5802 

6559 

8245 

10117 

11403 

13106 

14362 

17295 

974 
1691 
2391 
3055 
3737 
4379 
5706 
7082 
8309 
9635 
10849 
13385 

24 

42 

60 

77 

94 

110 

143 

177 

208 

241 

271 

335 

130 
162 
192 
226 
258 
288 
350 
410 
476 
536 
600 
720 

130 

243 

288 

395 

452 

504 

700 

820 

952 

1072 

1200 

1440 

1268 

2138 

2931 

3753 

4541 

5281 

6899 

8489 

9945 

11484 

12920 

15880 

1151 

1956 

2680 

3432 

4152 

4829 

6309 

7762 

9094 

10500 

11815 

14520 

2024 

3440 

4716 

6039 

7307 

8498 

11104 

13660 

16010 

18480 

20790 

25554 

Digit 

zedby  Vj( 

30gle 
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BLBCTEIC  CABLES. 


To  conyert : — 

Foot  lb.  to  Joules  .         .         . 

Lb.  degrees  Fahrenheit  to  foot  lb.  . 

Lb.  degrees  Fahrenheit  to  kilogrammes 

Eilogrammetres  to  foot  lb. 

Foot  lb.  to  kilogrammetres 

Horse  power  to  watts 

Watts  to  horse  power     . 

Horse  power  to  foot  lb.  per  minute  . 

Horse  power  to  kilogrammetres  per  second 

Watts  to  foot  lb.  per  minute  . 

Watts  to  kilogrammetres  per  second 

Joules  to  kilogrammetres 

Kilogrammetres  to  Joules 

Pferdestarke  to  horse  power  . 

Horse  power  to  Pferdestisirke  . 

Pferdestarke  to  watts 

Miles  per  hour  to  feet  per  minute    . 

Feet  per  minute  to  miles  per  hour  . 

Metres  per  second  to  feet  per  minute 

Feet  per  minute  to  metres  per  second 

Fahrenheit  to  Reaumur. 

R^umur  to  Fahrenheit 

Fahrenheit  to  Celsius    . 

Celsius  to  Fahrenheit    . 

Celsius  to  B^umur 

B^umur  to  Celsius 

Common  to  hyperbolic  logs. 

Hyperbolic  to  common  logs. 


multiply  by 

1-35 

)) 

772 

» 

107 

a 

7-2178 

n 

0-13825 

»» 

746 

)) 

0-00134 

» 

33000 

a 

76-0 

ft 

44 

» 

0-1 

» 

0-1 

»> 

9-8 

9f 

0-987 

>» 

1-013 

n 

736 

ii 

88 

yt 

0-0113 

»> 

197 

>» 

0005 

♦  (F.°  - 

32°)=  R.° 

(R.°  X  j)  + 

32°  =  F.° 

«(F.°- 

32°)=  C.° 

(f  C.°)  +  32°  =  F.o 

.     ix 

OP  =  R.° 

f  X 

B.°  =  C.° 

multiply  by       2-30258 

0-43429 
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|ie  Gable  Makers'  Assooiation. 


.ead 

,    Price, 
shillings 
I.  per  km. 

Tolal 

Weight  of 

Material, 

kilog. 

per  km. 

Total 
Price  of 
Material, 
Bhilliugs 
per  km. 

.1 

Waste, 
shillings 
per  km. 

shillings 
per  km. 

Shop 
Ex- 
penses, 
shiUlngs 
per  km. 

Price  in  shiUings  per 

kilo, 
metre 

1000 
yards 

Statute 
mile 

319 

2008 

974 

24 

130 

130 

1268 

1151 

2024 

447 

3057 

1691 

42 

162 

243 

2138 

1955 

3440 

567 

4047 

2391 

60 

192 

288 

2931 

2680 

4716 

637 

4869 

3055 

77 

226 

395 

3753 

3432 

6039 

745 

5802 

3737 

94 

258 

452 

4541 

4152 

7307 

812 

6559 

4379 

110 

288 

504 

5281 

4829 

8498 

990 

8245 

5706 

143 

350 

700 

6899 

6309 

11104 

1192 

10117 

7082 

177 

410 

820 

8489 

7762 

13660 

1275 

11403 

8309 

208 

476 

952 

9945 

9094 

16010 

1  1460 

13106 

9635 

241 

536 

1072 

11484 

10500 

18480 

1  1539 

14362 

10849 

271 

600 

1200 

12920 

11815 

20790 

1  1799 

i 

17295 

13385 

335 

720 

1440 

15880 

14520 

25554 

Digit 

zedby  Vj( 
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To  COllTfl 

Lb. 

Kill 
To3 
Hob 

Hoi; 

Hot 
Wivt 
Wa^ 
Jo  II 

Kih 

H' r 
Ff«] 
Mil 

Moi 

re€ 
Fft> 
Rda 

Cel 
Oel 
Res 
C« 
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3  of  the  Cable  Makers*  Association. 


Lead  J^L 

Weight 
of  Mate- 
rial. 

Velght,    Price,      kllog. 
kilog.  shillings  per  km. 
lernoi.'perkm.l 


Total 
Price 
of  Mate- 
rial. 


I 


I   Shop 
Waste,  I  Wages,      Ex- 
shillings  shillings  penses, 
shilHngs  P«*"  ^™  I P®"*  km.  shUllngs 
per  km.  I  '  Inerkm. 

I 


Price  in  shillings 
per 


'1541   370 


2279 


2103  ,  505  I  3369 


2618  I  628 
B262   780 


4383 
5566 


B471  !  833   6267 


t058 


t8r)8  I  1166   9105 


)290  '  1270  !  10536  7197   180 


974  I  7349 


1048 
1777 
2484 
3237 
3864 
4585 


26 
44 
62 
81 
97 
116 


I 


5931  I  148 


431   343   2173  i  1023 

979   475   3250  1749 

1 
483   596  I  4255  2456 

1091   742  ;  5417  3204 

311  ;  795  I  6120  3830 


;H82   932 
666   1  1120 


7187  I  4550 
8931   6892 


.118  1228  10409  7173 


150 
180 
212 
245 
278 
310 
374 
440 


26    150 
44  I  180 


61 

80 

96 

114 

147 

179 


212 
245 
278 
310 
374 
440 


km. 


150  1374 
270  2271 
318   3076 


430 


3998 


487   4726 


543 

748 


5553 
7201 


880  '  8697 


150 
270 
318 
430 


1349 
2243 
3047 
3959 


487  I  4691 

543  i  5517 

748  J  7161 

880  8672 


1000     statute 
yards      mile 


1256 
2077 
2813 
3651 
4321 
5078 
6584 
7952 

1234 
2051 
2786 
3620 
4290 
5045 
6548 


2211 
3655 
4950 
6425 
7605 
8935 
11590 
14000 

2171 
3609 
4903 
6371 
7548 
8878 
11525 
13960 
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mm 


Mm 
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Mo 

-pa. 

Cei 
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06 


4 


I 
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9  of  the  Cable  Makers*  Association. 


Lead  Jo*«» 

Weight 
of  Mate- 
rial. 

VeightJ   Price,      kllog. 
kilog.  shilling!!  per  km. 
^rnai.|perkm.| 


Total 
Price 

of  Mate- 
rial, 

Bhillingd! 

per  km.  I 


'  3541 
2103 
^618 
^262 

mi 

t058 


1858  ,  116G 


)290   1270   10536  7197   180 


370 

505 
628 
780 
833 
974 


2279 
3369 
4383 
5566 
6267 
7349 
9105 


I  Shop 
Waste, !  Wages,  Ex- 
shilliD0i  shilliogs  penses, ' 


Price  in  shillings 
per 


per  km 


I 


1048 
1777 
2484 
3237 
3864 
4585 


26 
44 
62 
81 
97 
116 


5931  I  148 


431 

979 
!483 

;09i 

311 


343 
475 
596 
742 


2173  I  1023 

3250  1749 

4255  '  2456 

5417  3204 


795  I  6120  3830 


;882   932  -7187  4550 

'  I 

666  I  1120  :  8931   6892 

I      ' 
.118  i  1228  10409  7173 


26 

44 

61 

80 

96 

114 

147 

179 


perkm.'ebillings 
per  km. 


150 
180 
212 
245 
278 
310 
374 
440 

150 
180 
212 
245 
278 
310 
374 
440 


km. 


150   1374 
270   2271 


818 
430 

487 
543 

748 


3076 
3998 
4726 
5553 
7201 


880  '  8697 


150 
270 
318 

430 
487 


1349 
2243 
8047 
3959 
4691 


543  5517 
748  I  7161 
880  1  8672 


1000 
yards 


1256 
2077 
2813 
3651 
4821 
5078 
6584 
7952 

1234 
2051 

2786 
3620 
4290 
5045 
6548 
7930 


statute 
mile 


2211 
3655 
4950 
6425 
7605 
8935 
11590 
14000 

2171 
3609 
4903 
6371 
7548 
8878 
11525 
13960 
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i&6     I  j 

To  cam  I 


Digitized  by  CjOOQ IC 


Le  Cable  Makers'  Association. 

^ad 

Total 
Wcightof 
Material 

Total 
Price 
of  Mate- 
rial, 
shillings 
per  km. 

Waste, 
shillings 
per  km. 

Wages, 
shillings 
per  km. 

penses, 
shillings 
per  km. 

Price  In  shillings 
per 

1    Price, 
shillings 
per  km. 

kUog.' 
per  km. 

km. 

1000       statute 
yards,     mile. 

447 

2772 

1193 

30 

205 

205 

1633 

1493 

2628 

596 

39.'56 

1949 

49 

250 

375 

2623 

2399 

4221 

661 

4760 

2613 

65 

300 

450 

3428 

3135 

5516 

814 

5983 

3383 

85 

355 

622 

4445 

4065 

7152 

953 

7078 

4110 

103 

400 

700 

5313 

4858 

8549 

1011 

7826 

4754 

119 

465 

815 

6153 

5627 

9901 

1  1155 

9420 

6066 

152 

550 

963 

7731 

7070 

12442 

1420 

11575 

7512 

188 

650 

1138 

9488 

8676 

15270 

'     418 

2558 

1127 

28 

205 

205 

1565 

1431 

2518 

563 

3707 

1871 

47 

250 

375 

2543 

2325 

4092 

;     628 

4498 

2530 

63 

300 

450 

3343  1  3057 

5379 

775 

5672 

3284 

82 

355 

622 

4343     3971 

6988 

1     911 

6740 

4003 

100 

400 

700 

5203 

4758 

8373 

968 

7476 

4643 

116 

465 

815 

6039 

5522 

9718 

1159 

9247 

5993 

150 

550 

963 

7656 

7002 

12320 

!  1373 

11183 

7386 

185 

650 

1138 

9359 

8558 

15000 

Digitized 

byGO( 
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of  the  Cable  Makers*  Association 

Lead 

ightj   Price. 
lug.   8hilling8 
-  km.'  per  km. 

Total 
Weight 
of  Mate- 
rial, 
kllog. 
per  km. 

ToUl 
Price 
of  Mate- 
rial, 
shillings 
per  km. 

Waste. 
shUliogs 
per  km. 

Wages. 
sbiUingA 
per  km. 

Shop 

Ex- 
penses, 
Bhillings 
per  km. 

Price  in  shlUings 
p6r 

km. 

1000 
yards 

statute 
mile 

[JOO 

626 

3901 

1526 

31 

295 

295 

2147 

1963 

3455 

:{22 

797 

5249 

2331 

47 

350 

525 

3253 

2975 

5234 

972 

953 

6477 

3106 

62 

410 

620 

4198 

3839 

6755 

:tr)l 

1044 

7512 

3843 

77 

470 

825 

5215 

4769 

8392 

002  1  1201 

1  • 

8701 

4595 

92 

530 

930 

6147 

5621 

9892 

254 

1201 

9503 

5260 

105 

580 

1002 

6947 

6352 

11180 

1 08  1  1480 

11474 

6668 

133 

690 

1210 

8701 

7956 

14004 

141 

1714 

135.54 

8108 

162 

800 

• 

1400 

10470 

9573 

16850 

;:^65 

568 

3427 

1377 

28 

295 

295 

1995 

1824 

3211 

5020 

725 

4677 

2151 

43 

350 

525 

3069 

2806 

4939 

)QiG 

875 

5852 

2909 

58 

410 

620 

3997 

3655 

6432 

:024  1     96G 

6853 

3632 

73 

470 

825 

5000 

4572 

8046 

K*>43  1  1114 

7991 

4368 

87 

530 

930 

5915 

5409 

9518 

1905 

1177 

8784 

5(>28 

101 

580 

1002 

6711 

6136 

10800 

)790 

1390 

10690 

6416 

128 

690 

1210 

8444 

7721 

13590 

]7a2 

1616 

12704 

7834 
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800 
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9318 

16400 
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1         Lead 
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Weight 
of  Mate- 

rial. 

kilog. 
per  km. 

Total 

Price 

of  Mate- 

rial, 
Hhillings 
per  km. 

Waste, 
shillings 
per  km. 

W  ages, 
shillings 
per  km. 

Shop 

Ex- 
penses, 
shillings 
per  km. 

Price  in  shillings 
per 

Weight. 

kilug. 

per  km. 

Price, 
shillings 
per  km. 

km. 

1000 

yards 

statute 
mile 

4596 

1103 

6794 

2756 

55 

395 

395 

3601 

3293 

5795 

5577 

1339 

8534 

3749 

75 

455 

682 

4961 

4537 

7984 

5988 

1437 

9616 

4555 

91 

505 

757 

5908 

5403 

9507 

6930 

1663 

11272 

5510 

110 

560 

980 

7160 

6548 

11523 

7260 

1742 

12211 

6252 

125 

615 

1076 

8068 

7378 

12985 

7289 

1749 

12672 

6813 

136 

670 

1132 

8751 

8002 

14083 

8587 

2061 

15165 
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169 

770 

1347 

9730 

8898 

15660 

9524 

2286 
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9985 

200 

880 

1540 
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20280 

3924 

942 

5438 

2170 

43 

395 

395 

3003 

2746 

4832 

4858 
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3093 

62 
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682 
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3925 

6906 
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1265 

8053 

'  3858 

77 
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757 
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4752 
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9611 

4767 

95 

560 
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5854 

10304 

6500 

1560 

10505 

5482 

110 

615 

1076 

7283 

6660 

11720 

6480 

1555 

10989 

6076 
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1132 
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12880 

7718 

1852 

13321 

7629 

153 
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1347 

9899 
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15930 
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15375 
17176 
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Wages, ;     Ex- 
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per  km 


I 

I 

5954  '  119 

7068  141 

8011  160 

9270  I  185 


per  km.  shillings 
I  per  km. 


770 
850 

900 
975 
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1275 
1350 
1706 


10126  '  203   1059  1857 


Price  in  shillings 
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9334 
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„  „          square  millimetre  sections   . .         . .          . .         . .         . .       24 
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„               „        paper  cable 
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„               „        rubber  cable 
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175 

„         stress  in  cables . . 
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Drums  for  cable      . .         

421 

Dry  core  telephone  cables 

157 
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100 

„        of  copper          

91,92 

„         of  paper           

104,159 

Estimating  jute  insulated  cables 

315 

„          paper  insulated  cables          

313 

„          rubber  insulated  cables        

317 

„          telephone  cables 

319 

Extra  high  tension  cables 

:419 

Extras  on  price  of  copper 

92 

Flexible  conductors         

74 
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237 
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185 
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155 
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„      weight  of 
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Impregnating  compound  for  jute  cables 
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„                   „         for  paper  cables 
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„      flexible 

74 

„      legal  wire  gauge 

..       68 

„      length  of  lay  of 

..       47 
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estimating 

..     319 

»»                              »» 

labour  for          

280,307 

?>                              « 

lead  sheath  for            

..199,205,206 

»                             >' 

mechanical  protection            

..     159 

»»                              n 

multiple  twin 
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Telephone  cables,  tapes  for  

„  „      weight  of  paper  

„  „      width  of  paper 

Temperature  coefficient  for  capacity  of  telephone  cables 

„  „         for  dielectric  resistance  of  gutta-percha  cable 

„  „  „  «         of  jute  cable 

„  „  «         of  paper  cable 

„  „  „  „         of  rubber  cable 

„  „  „  „         of  telephone  cable  . . 

„  „  „  „         of  vulcanised  bitumen 

„  ,,         for  resistance  of  aluminium 

„  ,.  „  of  copper 

„  (working)  for  paper  cables 

„  „  for  rubber  cables 

Tensile  strength  of  aluminium 

„  „        ofcopper  

of  paper 

„  „        of  steel  wire 

„  „        of  yams 

Thickness  of  dielectric  for  jute  cables    . . 
„  „         for  paper  cables  . . 

„  „         for  rubber  cables 

„  „         for  vulcanised  bitumen  cables 

„         of  jute  yams 

„         of  lead  sheath 

„         of  pure  rubber  . . 
„         steel  tape  armour 


Voltage  drop  in  copper  conductors 

„       stress  in  cables 

Vulcanisation  of  rabber 

Vulcanised  bitumen  cables 

,,      dielectric  constant 


cable 


„         resistance 
„         strength  .. 
price  of  bitumen 
tapes  for 

temperature  coefficient 
thickness  of  bitumen 
weight  of  bitumen  . . 


Waste  of  material 

Weight  of  armour  wires 

„      of  asbestos  braid    . . 

,,      of  compound  for  cotton  braid 


FAOB 

185 
169 
169 
170 
155 
125 
115 
148 
170 
175 
102 
89,90 
118 
148 
100 
91,92,100 
104, 159 
242 
247 
121 
105 
129 
172 
121 
192 
141 
252 

77,  78, 84 
..  415 
129, 145 
..  172 
..  175 
..  175 
..  176 
..  175 
..  185 
..  175 
..  172 
..   175 

..  313 
225,  227 
..  190 
..   188 


Digitized  by  CjOOQ IC 


464 


ELECTRIC   CABLES. 


PAGE 

Weight  of  compound  for  jute  braid         189 

„      of  copper :  Birmingliam  wire  gauge     . . 

..       61 

„             „          Brown  &  Sharpe  gauge 

..       59 

)>              n          &om  area  in  sq.  mm. 

..       60 

.,             „            „     diameter  in  inches 

..       55 

»»             w            ♦>            ti        in  mm. 

..53,84 

M              „          legal  wire  gauge 

..64,68 

„             „          mains  cable    .. 

..       63 

„             „          sq.  inch  sections 

2 

„              „          sq.  mm.  sections 

24 

„      of  cotton  braid 

..     188 

„      of  gutta-percha 

150, 152 

„      of  hemp  braid 

..     189 

„      of  impregnating  compound  for  jute  cables 

..     124 

),               „                       „          for  paper  cables     . 

..     114 

„      of  india-rubber 

136, 142 

„      of  jute  as  dielectric 

..     124 

„     braid          

..     189 

„     worming 

..     113 

»    yam        

..     219 

„      of  lead  sheath 

..     207 

„      of  paper  as  dielectric 

..     110 

„             „      in  telephone  cables 

..     169 

„      of  pure  india-rubber 

..     142 

„      of  steel  tape  armour 

..     251 

„      of  tapes 

..     180 

„      of  vulcanised  bitumen 

..     175 

Wire  armour           

214, 223 

„        „        compound  for 

..     242 

„        details  of 

..     228 

„        „        diameter  over 

..     227 

„        „        flexible         

..     237 

„        „        hemp  serving 

..     242 

„        „        jute  serving  between 

..     240 

„        „          „       „        over     .. 

..     241 

„        „           „       „        under  .. 

..     215 

„        „        number  of  wires  required  . 

..     244 

„        „        pitch  diameter  of    . . 

..     227 

„        ,         price  of  material      .. 

..     243 

„        „        segmental  strip 

..     238 

„        „        stranded 

..     236 

„        „        tensile  strength  of  . . 

..     242 

„        „        weight  of      .. 

225,227 

Worming  iute          

..     112 
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INDEX  TO  TABLES  OF  CONSTRUCTIONAL  DATA. 

(Ttie  numbers  refer  to  the  tables,  and  not  to  the  pages.) 


Size  of 

Work- 

Type  of  Cable 

Ditilectrfc 

Conductor 

ing 

Material 

expressed 

Pressure 

2    1      Triple 

3 

in 

in  Volts 

Single 

Concentric 

Core'  Concentric 

Core 

Paper 

sq.  in. 

sq.  mm. 
L.S.W.G. 

600 

700 

1000 

2000 

3000 

6000 

11000 

20000 

600 
1000 
3000 

600 

700 

1000 

134:152 
136 

*  • 

133 
135 
137 

138:139 

140  :  141 

142:143:144 

145  :  146 :  153 
147 
148:149 
156 
157 
158 
159 

..      151:154 

"   f 
'.'.   I 

..    1       150 

..    ■ 

155 

160 
161 
162 
163 
164 

•• 

Paper    i 

I 

1 

and    ' 

8(1.  m.m. 

600 

166, 

170 

Jute   1 

1000 

167  1 

171 

2000 

.. 

168  1 

172 

»j 

1        " 

3000 
6000 

169! 

173 
174 

» 

10000 

175 

Jute 

500 

176 

" 

600 

177 

.. 

l'82 

* 

700 

178 

184 

188 

1000 

179 

185 

181, 

1*83 

2000 

186 

181; 

1H3 

»» 

1        " 

1        " 

1 

3000 

180 

187 

Digitized 

181 
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183 

466 


ELECTRIC   CABLES. 


Index  to  Tables — continued. 


Dielectric 
Material 

Size  of  Conductor 
expressed  in 

Working  Pressure 
in  Volts 

Grade 

Number  of  Table 

Rubber 

L.S.W.G. 

•• 

300/600  a 
2500  G 

190 
191 

sq.  mm. 

500           ' 
1000 
2000 
3000           1 

•• 

192 

193:194 

194 

197 

»♦ 

L.S.W.G. 

1000 
2000 
3000 

•• 

I           195 
1       195 :  196 
199 

Jute 

.. 

Telegraph 

j          189 

Paper 

Telephone 

1          198 
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Liverpool  Electric  Cable  Co. 


LIMITED 
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Contractors  to 
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India.    Ofiioe, 
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CABLES 


Electric  Lighting 


Power  Transmission. 


HARD  CORD  BRAIDED 
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For  Trailing  Work  in  Mines,  and  for  rough 
usage  in  other  places  where  ordinary  braid 
is  too  light  and  metallic  armour  is  undesirable. 


FIRE-RESISTING    CABLES 
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DRYING    APPARATUS 

FOR 

ELECTRIC    CABLES 

IN   VARIOUS  SYSTEMS 


Vacuum  Drying  Apparatus  for  Vacuum  Drying  Apparatus  for 

Electric  Cables  Electric  Cables,  holding  4  cable  trays 

with  reel  winding.  each  of  about  8'  3"  diameter 

and  about  1'  high. 


KINDLY  ASK   FOR  OUR   PROSPECTUS 
FOR    VACUUM    DRYING    APPARATUS. 
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Julius  Pintsch 

AKTIENGESELLSCHAFT, 

BERLIN,  0.27. 
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